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FOREWORD 
T HE FOLLOWING PAPERS bring together certain technical agricultural information bearing on the evaluation of Illinois farm lands. In addition to 
outlining some· of the fundamental considerations influenc-
ing land values, the papers supply a background of rather 
basic facts relating to the economics of production. It is 
believed that they will prove of much interest to progressive 
farmers. 
The best method of arriving at land values is a topic 
concerning which there are differing opinions. The papers 
represent current thought. They are presented with the 
hope of making a contribution to the subject and not with 
any expectation that they will be viewed as final authority. 
Dean and Director) C allege of Agriculture 
and Agricultural Experiment Station 
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Origin, Development, and General 
Characteristics of Illinois Soils 
E .. A. NoRTON 
Assistant Chief in Soil Survey Mapping, 
Univers·ity of Illinois 
§OIL has been investigated for centuries, but only intensively for the past thirty years. We have just begun to realize how 
complicated it is. The fact that most people think other parts 
of the world are more interesting than their own and are more curi-
ous about things beyond their reach than about those that are a part 
of their everyday experience may account for the limited progress 
which has been made in the study of soil. To know the soil well 
one must understand something of many sciences, because its for-
mation, its properties, and its treatment are dependent upon many 
basic principles. It is to be regretted that so little is known about it, 
but the soil scientist need not assume all responsibility for soil mis-
management, for bankers and land appraisers as well as farmers 
have not always applied the facts that are already known. 
How many of us appreciate our good fortune in having such 
fertile soil here in the corn belt? Reasonably good farming almost 
invariably results in a good crop. This is not true in most places 
in the world. There is ample basis for the envy held by farmers 
in other areas toward Illinois and the corn-belt farmers because of 
their wealth of rich land. The occurrence of this highly productive 
land here in central United States is the result of a peculiar combi-
nation of circumstances. Except for a very favorable set of events, 
this area would be hilly, covered with forest, and not particularly 
suited to farming. These events determined the environment under 
which soil formation and development have taken place. The in-
fluence of environment on the development of Illinois soils will be 
discussed in this paper. 
Illinois Soils Vary Greatly in Productive Value 
Not all the land in Illinois is as rich and fertile as that in the 
corn belt. An examination of the soils of the state shows that there 
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is wide vanatwn in their productive value. A description of the 
following areas brings out the soil variation. 
Beginning in the northeastern corner we find a basin-and-knob 
topography, with here and there a ridge or knoll some thirty to fifty 
feet high r.ising sharply above the general level. Between these 
knobs are depressions in which small lakes or ponds occasionally 
occur. The streams in this region are small, have little or no flood 
lands, and flow from marsh to marsh without much current. The 
soils are light or yellowish brown in color, relatively coarse-tex-
tured, often gravelly on the rolling land, mucky, black, and lacking 
drainage in the depressions. Some timber grows near the streams 
and on the rolling land. Hay and small grain are the chief crops. 
Geologically considered, the region has every appearance of youth. 
As we pass on down to central Illinois we find the country 
smoother. The ridges are not so high or so frequent and fiat land 
predominates. Some stream valleys have been formed in the up-
land, and altho they are not large, they include some bottom land. 
No shallow lakes or marshes are found, tho there is ample evidence 
that they once existed. The soils are brown to black in the prairie 
and yellowish brown in the timber. This region was once described 
by a popular artist who passed thru it, as a veritable sea of corn. 
Buildings and equipment are up to date and there is a general ap-
pearance of prosperity. Geologically this area is older than north-
eastern Illinois but as yet cannot be called mature. 
This central area com~s to an abrupt change a few miles south 
of a line drawn from Paris thru Mattoon to Shelbyville and it is 
here that we enter the country known popularly as "Egypt." The 
upland now seems to be unusually fiat, broken in only a few places 
by low knolls. Stream valleys are more frequent and considerably 
wider than those in central Illinois. They have been cut down 
thirty to eighty feet below the upland level. The timber extends 
out several miles from each stream valley. The prairie soils are 
brownish gray in color and the timber soils yellowish gray. Some 
fields of grain can be seen, but areas of abandoned land are fre-
quent. That this region is not so prosperous as the regions to the 
north is indicated by the small, usually unpainted farm buildings 
and other well-known signs . . This area has every indication of hav-
ing reached geological maturity. 
On farther south below a line drawn from St. Louis, Missouri, 
to Vincennes, Indiana, drainage has dissected the country until the 
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divides have become comparatively narrow and the valleys broad. 
The remaining small timber patches, as well as the character of the 
soils, indicate that the entire region was once forested. The soils 
are generally yellowish in color and great splotches of bare soil dot 
the hillsides indicating the destructiveness of erosion in this region. 
Farming in the upland is beset with many difficulties and one gets 
the impression that the inhabitants are fighting a losing battle. 
Some places in the wide bottom lands of this region are quit~ 
in contrast to the situation in the surrounding uplands. In certain 
areas now protected from overflow, one gets an impression of soil 
and general agricultural conditions similar to those in the central 
Illinois upland. The soils are dark-colored, well-drained, easily cul-
tivated and very productive. Fields of corn, wheat, and clover pre-
dominate, and prosperity is general. These bottom-land soils are 
developing from material which has been brought in by overflow 
and are still youthful. Their development can well be compared 
with that of the soils in northeastern or central Illinois. 
The Life Cycle in Soils 
The soils of these areas in the state illustrate the life cycle thru 
which soils pass. They have youth, maturity, and old age, and can 
well be compared in this sense to human life. The child full of 
vigor but as yet inefficient is represented by the soils in northeastern 
Illinois and in some of the bottom lands of southern Illinois. They 
are potentially good but as yet incompletely developed. The young 
man, industrious and productive, is represented by the highly pro-
ductive soils of central Illinois which are approaching maturity. 
Old age, that period of life when activity gradually subsides, is rep-
resented by the upiand soils of southern Illinois, which have passed · 
their maximum efficiency and are on the downward grade in pro-
duction. Illinois is an unusually favorable location in which to 
study soils because these various stages of development are repre-
sented within her borders. We are fortunate from an economic 
standpoint in having such a large part of the state covered with 
immature productive soils. 
We should note at this point that the analogy between the life 
cycle .of human beings and soils may be misleading unless it is re-
membered that the rejuvenation of a senile human being is not yet 
a possibility while. many senile soils, tho not all, may be rejuvenated 
with respeCt to productivity at a comparatively small cost. It wili 
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be pointed out in the next three papers in this series which old soils 
are, and which are not, capable of rejuvenation with respect to pro-
ductivity and also how these various soils may be recognized. 
The Soil Profile 
What are the processes that take place to develop or age soil? 
Old age in man is indicated by gray hair, wrinkled skin, stability 
of body features, loss of activity, and tendency toward conservatism. 
11!] Surfa<:• HoriZon~ 
mCiay PanHonzon~ 
mo~1d1Zed And Ltached Zone 
EJO•Idlzed But UniNched Zone 
illJI Unwedthered Parent Matenal 
FIG. I.-ARRANGEMENT OF HoRIZONs IN PROFILES OF SoiLs OF 
DIFFERENT AGES IN ILLINOIS 
The above profiles were developed from glacial drift in a humid 
temperate climate on flat topography under poor natural drainage 
and prairie grass vegetation and differ in formation only in length 
of time weathered. 
An old soil is described as one whose characteristics are clearly ex-
pressed and in which future changes under the same environment 
will be exceedingly slow. 
If we were to dig a trench some twelve feet deep at some place 
in the flat upland of southern Illinois, jump into it and look at the 
vertical section exposed, what should we see? We should first 
notice an arrangement of horizontal layers, each layer having more 
or less definite characteristics. These layers are called "horizons." 
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This horizon arrangement is one of the most outstanding features 
in all soils the world over. The arrangement of these layers from 
the surface down is called the "soil profile." The accompanying 
diagram (Fig. 1) shows the horizons as they occur in the three 
profiles which are described in this paper. 
The profile we should see in this trench dug in southern Illinois 
would be described as follows. The surface layer is 6 to 8 inches 
thick, brownish gray in color and silty in texture. The subsurface 
soil is gray, and just above the subsoil it becomes ashy and very 
light gray in color. Here the age of the soil is expressed just as 
the white hair usually expresses the age of the old man. The sub-
soil begins at about 20 inches, where the material changes from a 
white ashy silt to a dark gray heavy plastic clay. This may be 
called horizon 2. The material of this plastic horizon is arranged 
in columns. The compact, plastic, columnar material is known as 
tight clay and is .commonly called hardpan by farmers. It is a stable 
substance difficult to alter, and in this respect it represents the con-
servatism of old age. About 65 inches below the surface the ma-
terial becomes much less plastic and compact and we enter the third 
zone, or horizon 3. This horizon is yellowish in color, loose, and 
contains numerous pebbles and rocks of unassorted sizes. This 
horizon shows some alteration but on the whole it resembles the 
original material from which it was derived. About 8 feet in depth 
marks the top of another zone, or horizon 4. Here we get effer-
vescence with acid, showing the presence of carbonates. Weather-
ing has not progressed very far in this zone. From 3 to 5 feet 
below the top of horizon 4 we find the unchanged original soil-
forming material, a dark gray, calcareous, heterogeneous drift. This 
is the last zone, or horizon 5, and it continues down thru the thick-
ness of the geological formation . 
How Soils Develop 
One of the weathering forces that has operated to produce this 
soil profile is oxidation, which is brought about by the intermingling 
of the oxygen of the air with the soil material, changing it from a 
dark gray to a yellow color. This change can be seen in horizon 4. 
Following oxidation, the process of solution becomes active and the 
carbonates and other readily soluble constitutents of the soil mass 
are dissolved and carried away in the ground water. In other 
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words, ram falls and soaks into the ground, dissolving some of 
the rock constitutents. The readily soluble particles, including the 
carbonates, go into solution and portions of the dissolved substances 
pass out in the drainage water. This process is what makes well 
water "hard." We see the result of oxidation and solution par-
ticularly well in the third zone. As leaching goes on, further solu-
tion takes place, and the decomposition and disintegration of the 
more resistant rocks and rock particles, such as granites, sandstone, 
etc., are effected. Finally much of the original coarse material is 
broken down into finer particles than the eye can see or the hand 
can feel. The end product of this process is an alumino-silicate, a 
very sticky, tough clay. The formation of the clay pan, or tight 
clay, begins as · soon as the fine particles are formed. The openings 
between the larger particles in horizon 2 are gradually closed by 
this fine material filling in the void spaces as it is carried down by 
water from the overlying horizon. The layer increases in thickness 
as weathering continues, and finally there results an almost imper-
vious zone known as tight clay. 
The formation of this clay pan, or tight clay, layer a few inches 
below the surface results in a high water table during wet seasons. 
Water stands on the surf<1;ce following a rainy period until it evapo-
rates since it can neither pass down thru the soil, because of the 
impervious layer, nor run off the surface because of lack of suffi-
cient slope. 
During the weathering of the soil, vegetation has constantly 
grown upon it. The growth and decay of vegetative material has 
furnished the organic matter which gives the dark color to the sur-
face soil. This decay prQduces organic acids, and these acids react 
to further reduce the mineral part of the soil material. This action 
probably produces the gray ashy subsurface layer. 
The impression may have been given that all of these processes 
go on independently of each other. Such is not the case, for they 
all operate simultaneously. Oxidation, the process first described, 
~dvances more rapidly and penetrates the soil in advance of the 
others. Leaching lags behind oxidation, so that in an old soil we 
see distinct horizons that are the result of the differences in the rate 
at which the various weathering forces have acted. In young soils 
it often is difficult to distinguish horizons because the weathering 
.forces have not been acting long enough to leave a clear imprint. 
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Soil Characteristics and Soil Properties 
The characteristics in a soil which are produced by the weather-
ing process determine the soil's properties. For instance, the for-
mation of a clay pan makes the soil both wet and drouthy. Water 
will not pass thru the clay pan during wet seasons but accumulates 
on the surface; neither can capillarity supply moisture to plant roots 
from the subsoil in the dry summer. Crops planted on such soils 
develop a shallow rooting system in the wet spring and then suffer 
from lack of moisture during the ripening period. 
During the time when the clay pan was being formed, the leach-
ing process made the soil acid thru the removal of 
SOIL REACTION basic materials, the process taking place somewhat 
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as follows: The original material, before it was 
weathered, had a reaction of about pH 8.5, which 
is a chemical measurement of basic conditions ( see 
explanation of Fig. 2). Weathering reduced the 
FIG. 2.-CHAKGES IN SoiL REACTION D uE TO 
LEACHING AND LIMING 
The acidity and alkalinity of soils is measured by the 
hydrogen-ion concentration, which is expressed as a cer-
tain number of degrees "pH." In the accompanying dia-
gram extreme acidity is indicated at the lower end of the 
scale and extreme alkalinity at the upper end. Leaching 
has reduced the pH of certain southern Illinois soils 
from 8.5, which indicates alkalinity, to 5.0, which indi-
cates acidity. For efficient crop production the reaction 
should be built up by applications of limestone to be-
tween 6.0 and 7.5. 
reaction to pH 5.0, which indicates acidity. Most crops grow best 
at a reaction point of about pH 7.0; alfalfa demands a reaction 
above pH 7.0; corn, wheat, and other common crops grow slightly 
below pH 7.0. The favorable reaction range is f rom pH 6.0 to 
pH 7.5. We apply limestone on acid soils to move the reaction to 
a favorable point. Fig. 2 shows these relationships graphically. 
The processes of decomposition are so far advanced in this old 
soil that only a moderate amount of potassium, calcium, phosphorus, 
and other soil elements are released during the year. Altho the total 
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quantity of these elements locked up in the rock particles may be 
large, yet not enough becomes available each year to support lux-
uriant vegetation and grow good crops. The elements that have 
been released in the past have either been mostly used up or leached 
away. The soil is low in available plant food. Weathering of the 
soil material on the flat upland of southern Illinois has developed 
poorly drained, acid, impoverished soils. 
In central Illinois we do not have to be so industrious in order 
to see the complete soil profile. A hole 8 feet deep will suffice. 
The profile characteristics are not so easily seen because the hori-
zons are not so sharply differentiated as those in southern Illinois. 
The surface soil is 9 to 12 inches thick. It is dark brown to black 
in color and is somewhat heavy. It is sticky when wet but granular 
when dry. The subsurface is often darker in color than the sur-
face. When it is dry, a slight gray specking is noticeable. This 
gray specking is the beginning of the formation of an ashy gray 
layer. The second horizon, or the subsoil, begins at a depth of 18 
to 20 inches and is a grayish drab clay with indistinct columnar 
form. It is only 12 to 18 inches thick in contrast tQ a thickness of 
40 to 50 inches in the same zone of the older soil. The same is true 
of the fourth zone. The fifth zone appears 60 to 80 inches below 
the surface, less than half the depth at which it appears in the older 
soil. The reader should refer back to Fig. 1 in visualizing this 
profile. 
The characteristics which give these soils of central Illinois the 
property of high production are good drainage, if an outlet for the 
water is established; favorable reaction, i.e. , proper chemical bal-
ance with respect to bases and acids; wealth of available plant 
food; and good physical condition. The surface soil absorbs water 
readily, the subsoil allows excess water to drain thru but retains 
enough to furnish moisture to plants during drouthy periods. Leach-
ing has not been so great as to make the soil highly acid. Decom-
position is going on rapidly, freeing an abundance of plant-food 
elements. A high percentage of organic matter furnishes a good 
supply of nitrogen and also keeps the soil in good physical con-
dition. 
In northeastern Illinois the complete soil profile ·can be seen 
from a hole 4 to 5 feet deep. It often is difficult to distinguish the 
various major horizons within the profile because they are seldom 
distinct. The surface soil of a profile developed on relatively flat 
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phy in northeastern Illinois is essentially the same as that 
central Illinois. The former oftentimes has a somewhat darker 
than the latter and may be slightly shallower. The subsurface 
a drabbish brown color and usually is not so heavy as the sur-
The subsoil begins at about 18 inches and is pale yellowish 
drab or grayish drab in color, only slightly compact and plastic, and 
usually contains sand grains and pebbles. The upper subsoil in this 
area is quite thin in comparison with that in other areas. Seldom 
it over 10 inches thick and it averages about 7 inches. It is diffi-
cult to distinguish the third zone, as the fourth zone lies close to the 
bottom of the second. The calcareous fourth zone appears at a depth 
of 25 to 35 inches. The fifth zone often begins at SO inches and 
.seldom is it more than 6 feet belo~ the surface. Again, reference 
to Fig. 1 will aid in understanding this profile. 
The characteristics of this soil give it the property of good 
E'lln,derdrc;LI.l na~re if an outlet can be established. The surface stratum 
absorbs water readily and the water passes thru the subsoil quickly. 
This soil will not withstand a prolonged drouth so well ·as the soils 
m central Illinois but very prolonged drouths in Illinois ·are rare. 
reaction of the surface soil is neutral or only slightly acid, and 
alfalfa often can be grown successfully without liming. An abun-
dance of plant food becomes available each year from the rapid 
decomposition of the minerals in the soil. The organic-matter con-
tent is relatively high but must be frequently replenished if large 
crops are removed regularly. 
Environmental Factors That Determine a Soil's 
Characteristics 
The differentiation of soils in accordance with their age does 
not appear very complicated according to the above description, and 
would seem that the land appraiser could soon master the differ-
entiation of soils on the above basis and never make a mistake, but 
the whole story is not yet told. It is possible to find in the field a 
many soils like the profiles described, but most of the soils 
examines show some variation from the typical. The three 
described above were developed under as nearly the same 
~en,v'lr<mnaerttal conditions as it is possible to find, differing only in 
the lengt_h of time of weathering; that is, they were all developed 
on relatively flat topography, under poor natural drainage condi-
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tions, in a humid temperate climate, from calcareous glacial drift 
material, and under a prairie grass vegetation. The aged soil was 
derived from Illinoian drift which may have been deposited some 
200,000 to 350,000 years ago. The immature soil was developed 
from Early Wisconsin drift deposited probably some 50,000 to 
75,000 years ago; the youthful soil, from the Late Wisconsin drift 
was perhaps deposited only 25,000 to 30,000 years ago. 
The difficulty which confronts one who would learn to know 
soils is that the facts are much more complicated than the foregoing 
descriptions might imply. Soils vary not only in characteristics that 
result from age, as described above, but they vary also in response 
to differences in all other factors that make up soil environment. 
For instance, parent m<l;terial varies; that is, all soils are not derived 
from glacial drift. Climate varies over the earth; in fact each one 
of the climatic factors-rainfall, temperature, etc.-varies in dif-
ferent localities. Topography and vegetation also vary from place 
to place. The result of all these varying factors is that there are 
no two spots on the earth's surface where the soils are exactly alike. 
Thus it is easy to see how it is possible for even the expert to err 
sometimes in the determination of the age of the soil. 
Analyzing all the factors in soil environment which determine 
soil age and soil characteristics is a difficult matter. It involves 
principles which are basic in many sciences. We may briefly sketch 
some of the influences of the important factors. 
Parent Soil Material. Beginning with parent material, we find 
that the upland soils of Illinois are derived chiefly from glacial drift 
and loess. Loess is a wind-blown accumulation of silt which came 
from river bottom lands probably during the advance and retreat 
of the glacial ice sheets and was blown over the upland as dust. 
This material was deposited at different geological intervals, similar 
to the intervals of ice-sheet advance mentioned above, and the sur-
face of the state was covered to varying depths. Usually each 
deposit of material, whether loess or drift, was a well-mixed heter-
ogeneous mass but not always. Beginning in north Vermilion 
county and passing northeast thru Champaign, Iroquois, Ford, and 
Livingston counties there is a region containing areas of soils de-
rived from quite different material from the usual Early Wisconsin 
drift. Large areas on the ridges in this region have a highly com-
pact, plastic, calcareous subsoil because of the nature of the under-
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lying drift. Those who are familiar with this region know the 
properties of this soil and have witnessed many partial crop failures 
on it during the past few years. 
Another complication in soil development results from variations 
in the thickness of the formation from which a soil has originated. 
This is particularly true of soils derived from loess, as loess forma-
tions are thick near the source of supply on the river bluff and thin 
in the direction away from the bluff. When a formation from which 
a soil has developed is no more than about S feet thick, the soil pro-
file is influenced, particularly with reference to permeability, by the 
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FIG. 3.-INFLUENCE OF SLOPE oN DEPTH AND CHARACTER OF HoRIZON 2 
Mature Illinois soils developed on a slope of 2 percent or less under con-
ditions of poor drainage have a thick, compact, tough, grayish subsoil, or 
horizon 2, lying 18 inches or more below the surface. In soils of the 
Jame parent material but developed on slopes of more than 2 percent and 
under conditions of good drainage, the same horizon lies nearer the sur-
face (less than 18 inches) and is friable and yellowish. 
character of the underlying material. Many of the soils in the 
southern and southwestern parts of our state have developed from 
formations S feet or less in thickness. One result of this condition 
is the presence of slick spots, popularly called "scalds" or "deer 
licks." These slick spots are light-colored, oftentimes have small 
ounded stones on the surface, and seldom produce a crop. Their 
evelopment is not entirely understood but it is known that the 
ing of bases in the overlying material has been interrupted by 
e existence of an almost impervious layer in the weathered soil 
low. The accumulation of these bases has raised the soil reaction 
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oftentimes to a pH of 9.0 and has so affected the physical condition 
that no vegetation will grow (see Fig. 2). 
Topography and Drainage. Topography and drainage are other 
factors of environmental variation which produce differences in soil 
characteristics. There is a correlation between the two which is 
illustrated by Fig. 3. 
The three profiles previously described in detail were developed 
under conditions of poor drainage. A well-drained profile de-
veloped under similar environment is quite different. A well-
drained profile of aged soil has a surface layer 4 to 6 inches thick, 
friable, and brownish yellow in color. The subsurface is yellow 
with a reddish cast. The subsoil begins at a depth of about 12 
inches and altho thicker than the subsoil of the poorly drained pro-
file is much less compact and plastic. Water drains thru it readily, 
and it has none of the objectionable features of the same horizon 
of the poorly drained profile. Horizons 3, 4, and 5 are similar to 
those of the poorly drained profile except in depth. The difference 
in the potential productivity of these two soils is great. The soil 
developed on flat topography under poor drainage is marginal and 
probably cannot be treated to yield more than a very small return 
on the investment because its unfavorable drainage condition can-
not be corrected. The soil developed on rolling topography under 
good natural drainage has many possibilities. It will grow good 
alfalfa following proper treatment. Small grains, vegetables, fruits, 
especially peaches, yield profitably following soil treatment. 
The correlation of soil characteristics with topography and 
drainage holds true in general all over the state, altho there are 
certain exceptions such as in the area in Ford county previously 
mentioned. Both in the youthful and in the immature soil areas, 
the soils developed on the flatter topography are usually the more 
productive, the reason being that the immature soil developed on 
such topography has not as yet taken on the objectionable feature 
of poor underdrainage, while the soil developed on rolling topog-
raphy has leached and weathered somewhat faster and erosion has 
removed more of its organic matter. 
There is a limit to the slope on which soils will develop. With 
a slope greater than 12 to 15 percent, or 12 to 15 feet in 100, soil is 
washed away faster than the profile is formed. The destruction 
of the soil profile by the gradual removal of the surface exposes 
the raw, unweathered material beneath. The unweathered material 
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is often unproductive, and the rapid erosion usually results in the 
loss of the land for cultivation. Erosion is benefi'cial only on old 
soils whose surface is worn out, and even in such case the removal 
must be gradual. In areas where a shallow loess has been deposited 
over an old soil, removal of this surface material by erosion ex-
poses the worn-out soil beneath, and the land becomes much less 
productive. 
Climate. The third factor in soil environment, climate, is prob-
ably the most important, so far as the formation of the world's soils 
is concerned. That is to say, peculiarities of climate have more 
influence on soil characteristics than has any other environmental 
factor. Rainfall, one of the climatic factors, varies over the earth's 
surface from nothing to 200 inches or more a year, and as water 
is a most active agent of weathering, differences in rainfall produce 
great differences in soils. Temperature, evaporation, and humidity 
are other climatic yariables, but since variation in these factors in 
Dlinois is not great, their effect on soil character is overshadowed 
by the other environmental factors. It is of interest to observe that 
the mean annual rainfall and temperature increase from north to 
south in the state and that the rate of weathering increases pro-
portionately. That is to say, given similar material of the same 
geological period, a mature soil would be produced in southern Illi-
nois in one-third to one-half the time required in northern Illinois. 
Organic Activity. The last factor in a soil's environment is or-
ganic activity, both plant and animal. Animals move a certain 
amount of soil material in building their homes and burrowing in 
search of food. The fishworm, crawfish, and gopher are good ex-
amples. Such movement of soil material increases the rate of 
weathering. In Illinois animals do not play so important a role in 
this connection as they do in certain other parts of the earth. Vege-
table growt~ is more important. It is well \:nown that a soil sup-
porting forest vegetation is lighter colored and contains less organic 
matter than one supporting prairie grass vegetation. In forests, 
what vegetable material from trees accumulates on the surface 
either is burned or suffers almost complete decay by being exposed 
to the air. On the prairies the dead grass stems cover the ground 
as a mat and protect the fibrous grass roots from rapid decay. 
Thus the slowly decaying vegetable material under a grass cover 
tends to accumulate as organic matter in the soil. 
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Visible Soil Features a Guide to Soil Valuation 
The complexity and possible variations in the many forces that 
control soil development make the study of soil formation difficult. 
Even within restricted localities, soil variation is great. It is not 
surprising, therefore, that many mistakes have been and are being 
made in soil valuation. It often is impossible to learn, and it usually 
is difficult to keep in mind, all the various environmental factors that 
affect soil formation. In order to classify soils, certain of their 
visible characteristics and their known properties must be used as a 
guide. The characteristics that can be used as a guide to soil evalua-
tion are color, depth, and texture of the surface soil and of the 
deeper horizons; consistence of the subsoil; depth of carbonate 
leaching; and the nature of the parent material. The properties 
that can be used as a guide are drainage, drouthiness, susceptibility 
to erosion, ease of cultivation, reaction (degree of acidity or alka-
linity), and general potential productive capacity. 
Perhaps the ideal soil does not exist in nature, but there are 
many soils with characteristics that make them readily responsive 
to treatment and enable them to produce high yields year after year. 
To be able to distinguish potentially good soils from those that have 
passed their prime is a valuable asset to the land appraiser. In fact 
the more knowledge one acquires concerning these soil character-
istics and soil properties the greater will be his success in evaluating 
lands. 
Physical Properties of Soils Important 
as Indicators of Agricultural Value 
R. s. SMITH 
Professor of Soil Physics, University of Illinois, 
in charge of identification and mapping of 
soil types in the Illinois Soil Survey 
W HILE IT IS TRUE that the character of the soil ·itself it the best guide as to its productive value, yet there are a few indicators of value, external to the soil, wh~ch apply 
in any given region. These indicators are of particular help to one 
not trained in the observation of the soil itself. The alert and in-
telligent observer soon learns to use these and builds for himself a 
practicable working basis for judging soils. 
The path of the soil judge is, however, full of pitfalls. It is 
not easy to judge t4e agricultural value of land. There are two 
things to take note of, in addition to the soil itself, . as revealed in 
road cuts, excavations, or by the soil auger. These are drainage, 
indicated in part by topography, and vegetation. 
Topography and Drainage 
In southern Illinois a slope of over 2 percent is associated with 
a subsoil sufficiently open to permit ready movement of water. In 
the northern two-thirds of the state this rule does not hold for the 
entire area; exception is found in Champaign, Vermilion, Ford, 
Iroquois, and Livingston counties. The relation between steepness 
<>f slope and character of the subsoil with reference to depth, thick-
ness, and permeability is shown in Fig. 4. 
The above diagram shows a constant relationship between topog-
rnphy and soil character, and this relationship applies thruout the 
southern third of Illinois with certain exceptions. These exceptions 
are as follows: 
Terrace Formations. A terrace formation frequently is under-
lain by strata of sand and gravel which afford much better under-
drainage than would be expected. Under these conditions conclu-
sions regarding drainage based on topography may be wrong. Ter-
race formations are usually easily recognized, and the character of 
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the deeper strata may often be observed in natural exposures or 
they may be revealed by means of an extension on the soil auger 
allowing examination to a depth of six or seven feet. It should be 
borne in mind that the presence of sand and gravel strata 40 inches 
or less beneath the surface usually makes the soil drouthy. The 
drouthy condition may not become apparent until deepening of the 
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The relationship between percentage of slope and depth, thickness, and 
plasticity of the subsoil horizon holds, with a few exceptions, thruout 
southern Illinois. 
dredge ditches lowers the water table well into or below the sand 
and gravel strata. The danger accompanying the indiscriminate 
lowering of the water table in terrace areas should be clear. 
Outwash Plains. The region immediately to the south of a 
morainal ridge may be suspected of having better drainage than 
the topography indicates. This advantage, however, is frequently 
offset by the increased amount of run-off which the area receives 
from the slopes to the north. 
Impervious Substratum. The occurrence of an impervious sub-
stratum is popularly supposed to be limited to the southern part of 
the state. This is far from the truth. The impervious subsoil 
found in southern Illinois is a true clay pan owing its origin to the 
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processes of soil formation. In the east-central part of the state is 
a large area, indicated on the map (Fig. 7) by the figure 6, thruout 
which an impervious substratum occurs in many places. This im-
pervious substratum is entirely different from the impervious tight 
clay substratum in southern Illinois in origin, characteristics, and 
occurrence. The former is of glacial origin and consists of very 
fine-textured highly compacted glacial till which has been changed 
very little by the soil-weathering forces since it was deposited by 
the glacier. The latter owes its origin to the accumulation of very 
fine particles, known as colloidal clay, and is a product of the soil-
forming processes. The impervious glacial till is highly calcareous, 
while the tight clay is strongly acid except in the local spots known 
as slick spots. The tight clay of southern Illinois occurs only o~ 
flat, nearly level areas, while the impervious substratum areas in the 
east-central part of the state occur for the most part on slopes or 
on the tops of ridges. No constant relationship, however, exists 
between the degree of slope and the depth to or thickness of the 
impervious glacial till; consequently it is much more difficult to 
evaluate land in this region than in southern Illinois. 
Vegetation . 
The second indicator of agricultural value, external to the soil, 
which should be carefully noted is vegetation. The native vegeta-
tion has almost entirely disappeared from the uplands of Illinois. 
This fact makes it necessary to depend on the character of the weed 
growth-that is, kinds of weeds and their vigor of growth-and on 
the condition of the crops. It should be noted in this connection, 
however, that character of weed and crop growth is but little help 
in distinguishing between present and potential productivity in the 
southern part of the state. A soil capable of economical improve-
ment in productive power may have as low a present production 
level as another soil incapable of economical improvement. Differ-
ences of this kind will be discussed in the next two papers as a 
part of the description of the soil groups shown on the general 
soil map. 
Another fact that one must keep in mind when using plant 
growth as a criterion of soil value is that seasonal conditions are 
an important factor in determining vigor of growth. Much may 
be learned, however, from intelligent observation of weed growth. 
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Some of the useful plant indicators of soil condition and pro-
ductivity are the following. Milkweeds growing in small grain in 
the spring mark the extent of rather heavy productive soil. Sheep's 
sorrel shows an acid soil condition. Poverty grass and tickle grass 
indicate a poor soil. Patches of sweet clover growing along the 
roadside in the southern part of the state indicate that slick spots 
are present. In the northern two thirds of the state sweet clover 
growing in the roadside ditches indicates that carbonates are still 
present in the soil material exposed in the ditches. This fact does 
not indicate that sweet clover will grow in the adjacent fields with-
out limestone applications, but it does indicate the degree of leaching 
of the soil and is a help in determining how much limestone must 
be applied to the adjacent fields. 
Soil Character 
One of the invaluable contributions of soil science to the practice 
of judging soils has been in pointing out that a soil cannot be judged 
by the surface soil only. We have come to appreciate the fact that 
every soil is made up of parts, commonly called horizons, and that 
the capacity of a soil to grow a crop can no more be judged by ex-
amining only one of these parts than can the capacity of a man to 
do a piece of work be judged by examining one part of his anatomy. 
The character of the surface soil sometimes reveals the char-
acter of the deeper horizons, but it frequently does not, and it there-
fore is not an infallible guide in judging soils even tho one is fairly 
familiar with the regional characteristics of the soils as depicted 
on the general soil map. 
Fig. 5 illustrates three soils which have practically identical sur-
face soils but which are very different in agricultural value because 
of differences in the deeper horizons. 
One of the conservative middle-western soil men in addressing 
a group of land appraisers a few years ago made the statement that 
subsoils are usually not given much attention by the average land 
appraiser. Perhaps one of the reasons banks have so much money 
tied up in land is that their appraisers have not realized that it is not 
good business practice to loan money on as variable obj~cts as soils 
only the surface portion of which has been examined. 
If, then, sound land appraisal must be based on a knowledge of 
the entire profile of each soil type occurring on the tract under ex-
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amination, how may this knowledge be obtained? The State Soil 
Survey has much to contribute towards this end, ·more in some coun-
ties than in others. However, the time has not yet come, even tho 
soil maps are available, when institutions loaning money on farm 
land can afford to entrust their appraisal work to untrained men. 
Assuming a competent appraiser, how should he proceed in making 
a field examination? 
A 
BROWN SILT LOAH 
CALCADtOUS 
IHPEQVIOU& 
B c 
BROwN SILT LoAH 
FIG. 5.-THE SOIL PROFILE AS AN INDICATOR FOR 
SoiL TREATMENT 
Soil A is very poor ; soil B is good but requires 
3 to 4 tons of limestone to grow sweet clover; soil 
C is good and will grow sweet clover without any 
limestone or with a very light application. 
The appraisal of a piece of land should be based on the back-
ground of a general knowledge of the soil conditions of the region. 
With such a background the appraiser knows what to look for and 
can, in a very short time, satisfy himself as to the character of the 
soil on the farm being appraised. In making the examinations of 
the deeper horizons, advantage should be taken of road cuts, excava-
tions, and natural exposures. When these are all lacking, the soil 
auger may be used, tho experience will show that the soil auger 
does not reveal the characteristics of a soil so satisfactorily as does 
a road cut or an excavation. There are several characteristics to 
look for in examining a soil; each of these will be discussed briefly 
in the paragraphs which follow. 
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Color. Color is a very useful observable soil character. In Illi-
nois a gray color in the surface layer is associated with relatively 
poor soil. A gray or nearly white layer just beneath the surface 
horizon is associated with an impervious subsoil. The impervious 
substratum in area No. 6, however, is not overlain by a gray layer. 
In southern Illinois the bottom lands are gray and are among the 
best soils of the region; they do not, however, have an impervious 
subsoil. In the younger soils in the northern two thirds of the state 
the low-lying areas, occupied by the heavier soils, have gray or 
drab-colored subsoils because of having been formed under condi-
tions of poor drainage. The agricultural value of such areas is 
largely dependent on the extent to which the poor drainage condi-
tions have been corrected. 
Yellow is a much better soil color than gray. Pale yellow ap-
proaches gray in quality. Reddish yellow shows that good drainage 
has prevailed during the time the soil was developing; it is a good 
soil color but not so good as brownish yellow. A yellowish cast in 
the surface horizon of the dark-colored prairie soils is undesirable 
as it shows that erosion is removing the surface rapidly, allowing 
the exposure of the subsurface. 
Red is a good subsoil color showing good drainage. When ex-
posed on the -surface, however, red may indicate rapid erosion. 
It should be noted that these general statements regarding soil 
color apply specifically to Illinois and do not necessarily hold for 
other climatic regions. 
Brown, dark brown, and black are generally recognized as indi-
cating good soils. This rule usually holds but not always. Dark-
colored areas may be so heavily charged with soluble salts as to be 
unproductive unless treated. Another condition common in some 
~egions is a black soil underlain at 20 to 30 inches with gray sand 
and gravel. Such soils are relatively undesirable because when the 
water table is lowered sufficiently to allow the soil to dry out and 
warm up in the spring, a drouthy condition is likely to result. 
Brown with a gray cast, particularly when an incipient gray 
layer seems to be present, calls for a careful subsoil examination, 
as it is likely to be impervious. 
Depth. The depth of a soil is related to its topography. We 
might recognize two groups of soils based on whether soil material 
is being removed by erosion or is being deposited. The rate of re-
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moval and the rate of deposition are important factors in determin-
ing future value. Vegetation and type of farming are important in 
this connection, as shown by the Missouri Agricultural Experiment 
Station. That station found that on a slope of slightly less than 
4 percent the time that would be required for the removal of the 
surface 7 inches of soil by erosion varied from 57 years if the land 
FIG. 6.-STUDYING THE SOIL PROFILE 
Deep natural exposures are made use of in studying the soil profile. 
were planted continuously to corn, to 4,000 years for permanent 
pasture, while with a rotation of corn, wheat, and clover 324 years 
would be required. These facts may indicate that in the future the 
land appraiser may be charged not only with the responsibility of 
appraising the land but also of specifying whether any special pre-
cautions must be taken to preserve its future value. · 
Permeability. It is difficult to determine with certainty whether 
a subsoil is or is not sufficiently permeable, because of changes in 
this property with changes in moisture. If a gray layer, or even an 
incipient gray layer, is present, the subsoil can be assumed to be 
sufficiently impervious to interfere with underdrainage. The char-
acter of the erosion often indicates the permeability of the subsoil. 
Terrace and outwash-plain areas often show less erosion than would 
be expected, while a good many of the slopes in the No. 6 area 
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show more erosion than would be expected. These two conditions 
are related to permeability of the deeper horizons, the terrace and 
outwash plains being very permeable while the dark soils of Group 6 
are so impermeable as to impede underdrainage. 
Texture. The texture or size of the soil particles is not a matter 
of much concern to the land appraiser except in the. four sandy 
regions centering about Kankakee, Mason, Henderson, and White-
side counties. In these regions attention should be given to the size 
· of the sand grains in the surface and also in the subsoil. The 
coarseness of the particles in the substrata is important because of 
its relation to moisture movement. Soils in which the texture of 
the particles approaches coarse sand or gravel within 40 inches of 
the surface are usually dro11thy unless the water table stands ne.arly 
to the top of the coarse layer. Areas sufficiently heavy to be prop-
erly classed as clay are not often found in Illinois. It might be 
noted in this connection that it is a common misconception that any 
soil which is red or yellow is clay. In Illinois red or yellow surface 
soils having a clay texture are found only in very limited areas on 
slopes where the deeper layers have been exposed by erosion. 
In addition to the above four soil characters of major impor-
tance, there are a few others of local importance. 
In the northern two thirds of Illinois fresh-water shells occur 
in some bottom-land areas, in some of the low-lying areas in the 
upland, and in the four sandy regions mentioned above. These 
shells are an indication of an alkali condition and require special 
treatment. 
In northeastern Illinois glacial gravel is so abundant in some 
areas as to decrease materially the agricultural value of the land. 
These areas occur on erosional surfaces where the rate of removal 
of soil material by erosion has equaled"or exceeded the rate of soil 
development. 
In northwestern Illinois the bedrock comes so close to the sur-
face in some places as to lessen the agricultural value of the land. 
These areas are shown on the colored soil maps whenever they are 
sufficiently large, and areas too small to be shown on the map are 
noted in the soil descriptions in the body of the soil reports. 
In southern Illinois the presence of numerous iron pellets on the 
surface is an indication of marginal or submarginal land. The 
pellets are seen in greatest abundance following a rain. 
Important Soil Types in Illinois 
R. s. SMITH 
THE TWO preceding papers are intended to establish a basis upon which we can proceed in the discussion of the important soil types occurring in Illinois. It was pointed out in the 
first paper that some knowledge of the regional characteristics of 
soils is a great help in evaluating any particular piece of land, for it 
tells the appraiser what soil conditions are likely to be found and 
forewarns him of any unusual conditions that are likely to occur. 
The second paper was concerned with pointing out the indicators of 
soil character, both external to the soil and internal to it, which 
every land appraiser should be familiar with. 
In this paper and the one which follows, the more important soil 
types occurring in Illinois will be briefly described. In doing this 
the general soil map (Fig. 7) will be used as the basis of the dis-
cussion, tho the order in which the soil groups are discussed will 
vary somewhat from that used on the map. It will be noted that 
with the exception of Groups 14, 15, and 16 the basis for the group-
ing used on the general soil map is the color of the surface soil and 
the character of the subsoil with reference to permeability and lime 
content. It will be helpful to the reader in studying the soil de-
scriptions which follow to refer to the map in order to fix in mind 
the geographical distribution of each group. In naming the indi-
vidual soil types in each group, the Illinois name or number will be 
used in every case, and in the case of types which have been either 
definitely or tentatively correlated with the types recognized by the 
Federal Soil Survey, both the Illinois and the Federal Soil Survey 
names will be given. 
Group 1. Dark Soils With Heavy Non calcareous 
Subsoils 
The soils of Group 1 occur in the central part of the state and 
occupy flat low-lying areas. All were developed under poor drain-
age, so that conditions were right for the accumulation of organic 
matter in the surface 8 to 10 or even 12 inches and for the develop-· 
ment of heavy drab or gray-colored subsoils. These soils, because 
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of their topographic position and heavy subsoils, require thoro 
underdrainage, and their present value is dependent to a consider-
able extent on the thoroness with which this requirement is met. 
Between the soils included in this group there is a difference with 
respect to the ease with which they underdrain, as will be pointed 
out in the description of· each soil. 
This group is either nonacid or only slightly acid. It will grow 
red clover without liming, and many areas will grow sweet clover 
without the addition of limestone. The soils of this group are not 
naturally adapted to alfalfa, tho this crop may be grown after ade-
quate drainage has been provided. 
Four soil types are included in this group as follows: 
1 }Black Clay Loam On Drab Clay l Clyde clay loam 
2fBiack Clay Loam On Clay l Floyd clay loam 
3}Drab Clay Loam l Floyd clay loam 
4fBlack Clay Loam l Grundy clay loam 
Black Clay Loam On Drab Clay occurs in the east-central part 
of the region occupied in part by this group; Black Clay Loam On 
Clay and Drab Clay Loam, in the southern part, chiefly in Coles, 
Douglas, Moultrie and Piatt counties ; and Black Clay Loam, in 
the western part of the region. 
Black Clay Loam On Drab Clay differs from Black Clay Loam 
On Clay in that it has a heavier and grayer subsoil and drains less 
readily. Clay loam areas having a very gray or drabbish gray sub-
soil should be examined particularly as to the efficiency of the tiling 
system. Drab Clay Loam has less organic matter in the surface 
soil than any of the others, and particular attention to the regular 
addition of this important soil constituent is required if, with con-
tinued tillage, a poor physical condition is to be avoided. Alkali 
spots are present, tho not abundant, in all three of these soils. 
Black Clay Loam is an older soil than the others and therefore 
has more distinctly developed subsurface and subsoil horizons. It 
is a productive soil and probably differs little, if any, in agricultural 
value from the other soils in this group. So far as known it never 
includes alkali spots. 
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Group 2. Dark Soils With Heavy Calcareous 
Subsoils 
29 
This group of soils occurs in the northeastern part of the state. 
The character of the soils in this region is strongly influenced by 
the character of the glacial drift since the loess cover is very thin 
or entirely absent and the soils are young. 
Perhaps the easiest way to visualize the soils in this group is to 
divide them ·into two subgroups based on topographic position. One 
of these subgroups occurs on slopes from which soil material is 
FIG. 8.-TYPICAL ToPOGRAPHY OF BROWN SILT LoAM ON CALCAREOUS 
DRIFT, OR CLARION SILT LOAM 
Note the slopes. These are subject to serious erosion unless prop-
erly managed. 
being removed more or less rapidly and might be called the erosional 
group, and the other occurs on low-lying areas and might be called 
the depositional group. Only one main type in each group will be 
described, tho it must be recognized that the rate of erosion or rate 
of deposition, as well as other differences in environment, result in 
variations from these two main types. Such variations. are reco.g-
nized in mapping soils, and these must be recognized in properly 
evaluating the soils of this group. 
Erosional Subgroup. Differences in steepness of slope and local 
differences in permeability of the substrata result in differences in 
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the rate of erosion and consequently in differences in the amount 
of organic matter in the surface soil, in the thickness of the soil 
horizons, in the depth to calcareous material, and in the amount of 
gravel in the surface soil and in other portions of the soil profile. 
The predominant soil type in this subgroup is known as Brown Silt 
Loam On Calcareous Drift, or Clarion silt loam. It is a well-drained 
soil and is characterized by a dark brown surface 7 to 10 inches 
deep, a lighter colored subsurface and a calcareous, rather compact 
subsoil with numerous pebbles. As indicated above, where the slope 
is sufficiently steep to allow rapid erosion, the surface soil is less 
dark in color and often has a yellowish cast. The type of farming 
practiced is an important factor in determining the rate of erosion; 
consequently each slope must be examined to determine the exact 
character of the soil occuyping it. The lower lying portions of the 
slopes, when less steep and when properly located with reference 
to the higher ground, may receive some eroded material and may 
be much deeper and darker colored than the average of the type. 
To summarize: in mapping Clarion silt loam we must recognize 
what may be termed "phases"-the light-colored shallow phase and 
the dark-colored deep phase. The relative amount of each of these 
on · any given farm determines the agricultural value of the land in 
terms of its capacity to produce crops. 
Depositional Subgroup. Nearly every farm in the regions oc-
cupied by Group 2 is so situated topographically that areas occur 
on which deposition, together with poor drainage, has been an im-
portant factor in determining soil character. The conditions have 
been right in these areas for the accumulation of organic matter 
and the development of a heavy drab or gray-colored subsoil. Soil 
of this character is called Brown Silt Loam On Plastic Calcareous 
Drift, or Webster silt loam. 
This soil is potentially productive and when well drained, and 
farmed in such a way as to maintain a supply of active organic 
matter, produces high yields consistently. Examination of this soil 
should include a search for alkali spots. These spots are usually 
indicated by fragffients of fresh-water shells on the sur'face of the 
ground. Corn growing on them shows an unhealthy condition. A 
bottle of hydrochloric acid (muriatic), diluted one part of acid to 
two parts of water, is an invaluable aid in examining areas sus-
pected of having alkali spots. Directions for making a small easily 
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carried vial and case for the acid will be furnished on request. By 
means of this vial and case an adequate supply of acid can be car-
ried in the vest pocket with no danger of the acid injuring the 
clothes. Acid is also indispensable in determining the depth to 
carbonates. 
Webster soil is characterized by a dark-colored surface soil 8 to 
10 or even 12 inches deep, a drabbish black subsurface, and a drab 
or gray subsoil with practially no yellow coloring in the form of 
yellow spots, splotches, or streaks. The subsoil is calcareous and, 
as at present mapped, this calcareous material may be in the form 
either of limestone fragments or of limestone concretions. 
Group 3. Dark Soils With Non calcareous Subsoils 
The soils of Group 3 occur in a northwest-southeast belt thru the 
central part of the state. The topography of the group is undulat-: 
ing to rolling. The soils in the western part of this soil region differ 
from those in the eastern part in that they are derived from loess 
while those to the east are derived largely from glacial drift. 
Two main soil types are recognized-Brown Silt Loam, or Mus-
catine silt loam; and Brown Silt Loam On Drift; or Carrington silt 
loam. The former is derived from loess while the latter is derived 
from drift. A light phase of each of these types occurs and should 
be recognized as it is of lower value. This is particularly true of 
the light phase of Carrington. 
Both soils belong in the dark-colored group and are popularly 
spoken of as "corn-belt soil." Both are characterized by a brown 
silty surface, a lighter brown subsurface, and a slightly reddish 
brown subsoil with some gray or drab mottling in the form of 
streaks and spots. They differ in that Carrington has glacial gravel 
thruout the profile, particularly in the subsoil, while M usca~ine has 
no gravel. Carrington is somewhat less permeable than Muscatine 
.and is somewhat lower in productive capacity. Neither soil is 
turally adapted to alfalfa, tho either will grow this crop well 
ollowing the application of limestone. The light phases of these 
o types occur on slopes where conditions have not been favorable 
for the accumulation of organic matter and where erosion has been 
latively active. The color of the light phases is light brown or 
llowish brown and the light phase of Carrington is usually quite 
velly. 
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Group 4. Dark Soils With Open Noncalcareous 
Subsoils 
The soils of Group 4 occur almost exclusively in the north-
western part of the state. Two soil types are included in the group 
-Light Brown Silt Loam or, Tama silt loam; and Light Brown 
Fine Sandy Loam, or Tama fine sandy loam. Both types are derived 
from wind-blown material, or loess, and the latter is found only 
near large bottom-land or terrace areas. Both soils are very per-
meable tho not drouthy. They are characterized by a light brown 
surface soil and a reddish brown subsurface and subsoil. Surface 
drainage and underdrainage are excellent. The chief difference 
between these two soils is that one is silt loam in texture while the 
other is fine sandy loam. The depth to carbonates is likely to be 
less in the fine sandy loam than in the silt loam. Both soils are 
easy to farm, do not erode as badly as might be expected, and are 
excellent alfalfa soils following the application of limestone. . They 
are potentially less productive than the soils in Group 3 but their 
ease of cultivation, together with the fact that they respond well to 
good farming, probably makes them of about the same value as 
the soils of Group 3. 
Group 6. Dark Soils With Heavy Calcareous 
Subsoils 
(Includes areas with impervious subsoils) 
The soils of Group 6 occur in the east-central part of the state, 
as shown on the general soil map. The topography of this group 
is undulating to rolling. For several reasons, particular care should 
be used in examining soils in this area. The location is generally 
assumed to insure good soils; the character of the surface soil does 
not indicate the character of the subsoil, and the relation of slope 
to character of subsoil is the reverse of that found elsewhere in 
the state. 
It should be noted at this point that the impervious substratum 
occurring in the area occupied by this group of soils is not a true 
subsoil in that it is not the product of the action of the soil-develop-
ing forces but is the practically unaltered product of glacial action. 
Not all the area included in this group of soils is underlain at 
harmful depths by the impervious drift. This undesirable sub-
stratum, however, comes close to the surface in many places thruout 
Odrk ~oils with heavy calc.Jreous subso11s 
O,rk soils with non-calcartaus subsoils 
Dark soils with heavy calcareous subsoils 
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FIG. 7 
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the area. These places cannot be predicted from topography or 
from the appearance of the surface soil. The depth to the imper-
vious drift varies from 6 or 7 inches down to many feet. Correlated 
with these differences ·in depth are differences in the character of 
the drift. In the places where it comes very close to the surface, 
practically no pebbles or boulders are present, while in the deeper 
areas the drift is diverse as to size and kind of pebbles, and boulders 
are present. 
It has been found very difficult to make an entirely satisfactory 
soil map of this area because of the differences in depth to the im-
pervious drift within limited areas and , the lack of correlation be-
tween these differences and observable features such as topography 
or character of surface soil. 
The poor quality of the soil where the impervious substratum 
comes within 30 or 40 inches of the surface is recognized by the 
farmers of the region and is called "hard pan soil" by them. There 
is no cure for this unfavorable soil condition nor is there at present 
any prospect of its material improvement thru any form of treat-
ment. 
Group 5. Dark Soils With Impervious Non-
calcareous Subsoils 
(Slick spots present) 
The soils of Group 5 are found mainly in the southwestern part 
of the state ; a less extensive area occurs in the Hancock county 
region. Relatively unimportant areas occur elsewhere as, for ex-
ample, in the Embarrass river valley in Champaign county. 
The soils in this group are underlain by a true clay pan subsoil. 
They always occur on nearly level areas and are locally known as 
"white land~ " The subsurface, which is associated with the clay 
pan subsoil, is gray. The relatively low value of the soils in this 
group is due to the unfavorable influence of the impervious clay pan 
subsoil frequently called hard pan. 
Two major soil types may be mentioned in this group-Brown-
Gray Silt Loam On Tight Clay, or Putnam silt loam; and Grayish 
Brown Silt Loam On Tight Clay, probably correlated with Edina 
ilt loam. Brown-Gray Silt Loam On Tight Clay is the poorer soil 
and may be recogni~ed by the extreme grayness of the subsurface 
layer in contrast to the drab color of this layer in Grayish Brown 
Silt Loam On Tight Clay. Both surface drainage and underdrain-
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age are poor in these soils. Excess water must be removed by 
means of open ditches since tile do not draw satisfactorily. 
FIG. 9.-SURFACE APPEARANCE OF LAND HAVING "SLICK SPOTS" · 
The light-colored areas are the slick spots. These spots are numerous in 
both dark- and light-colored soils which have impervious noncalcareous sub-
soils. 
FIG. 10.-COLUMNAR FORM CHARACTERISTIC OF SLICK SPOTS 
This distinctly columnar formation occurs just beneath the surface 
horizons in slick spot areas. 
Slick spots are numerous on all of the soils in this group. These 
spots vary in size and in depth to the very plastic slightly greenish 
colored subsoil. Lim~ concretions occur in them at varying depths. 
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These spots reduce the vaJue of the land very materially; conse-
quently their abundance is a matter of concern. Fig. 9 gives a good 
idea of the appearance of freshly plowed land following a rain and 
Fig. 10 shows the characteristic columnar form of the plastic subsoil 
under the slick spots. 
Group 9. Brownish Y'ellow-Gray Soils With Non-
calcareous Subsoils 
(lnclud~s flat areas with impervious subsoils) 
The topography of the soils of Group 9 varies from flat to roll-
ing, with associated soil differences. Two main types will be men-
tioned, each with its associated flat-lying phase-Brownish Yellow-
Gray Silt Loam, or Clinton silt loam; and Brownish Yellow-Gray 
Silt Loam On Drift, or Lindley silt loam. The former is derived 
from loess and the latter from drift. 
Both these soils belong to the light-colored or timber-soil group 
and quite generally occur adj~cent to streams in the central and 
northwestern parts of the state. Clinton silt loam is much more 
extensive than Lindley silt loam because of the fact that the timber 
soils occur very generally in the neighborhood ·of streams from 
which loess was blown upon the adjacent uplands. 
Clinton silt loam is not as productive as the corresponding dark 
soil types because of its deficiency in organic matter. It is a soil, 
however, which responds well to treatment and to good farming. 
Thruout the Clinton areas flat, nearly level spots occur that are 
underlain by heavy, almost impervious subsoils. These flat areas 
usually are small and not of general importance tho the value of 
single farms may be altered considerably by them. The Fulton 
county soil map shows very clearly how these flat areas occur. 
The Lindley soils are similar to the Clinton In formation but 
were derived from drift instead of .loess. They are of somewhat 
lower value but are not extensive enough to be of great importance. 
Group 11. Brownish Yellow-Gray Soils With 
Calcareous Subsoils 
There is one important soil type in this Group 11 known as 
Brownish Yellow-Gray Silt Loam On Calcareous Drifts, or Miami 
ilt loam. This is a light-colored soil and occurs in the region of 
young soils in the northeastern corner of the state. It may be briefly 
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described as having a light-colored slightly brownish ·gray surface 
soil 7 or 8 inches deep, a yellowish gray subsurface, and a calcareous, 
gravelly, sandy, gray and yellow subsoil which is medium compact 
but not plastic. It has good surface drainage and will underdrain 
well. 
The topography of the type is rolling and the slopes are often 
gravelly. Carbonates occur at 20 to 30 inches below the surface. 
This soil is ·naturally adapted to alfalfa, and much of it will grow 
this crop without the addition of any limestone and, in any case, 
only a light application is necessary. No mapping work has been 
done in this region in recent years, and there are no maps showing 
the heavier and the lighter phases of Miami. Erosion is a factor 
influencing the value of the soils in this' region particularly thru a 
period of years. 
A ty~e belonging in this group occurs in small areas along the 
lower Illinois and Sangamon rivers known as Calcareous Brownish 
Yell ow-Gray Fine Sandy Loam, or Knox fine sandy loam. This 
light-colored soil has developed from the coarser loess deposited 
near the bluffs bordering the bottom lands from which it was blown 
upon the uplands. It frequently is calcareous even in the surface 
soil and because of its youth has little horizon development. It is 
an excellent alfalfa soil but is of little importance because of its 
small total area. 
Group 14. Sandy Loams and Sands 
The sandy loams and sand soils of Group 14 occur chiefly in 
three localities-the Mason county region, the Henderson county 
region, and the Winnebago county region. Sandy loams and sands 
also occur in large areas in the Kankakee county and Whiteside 
county regions, but in those two regions they belong to Group 15. 
The sandy loams and sands are in general of lower value than 
the upland silt loams. One reason for their lower value is their 
tendency to be drouthy, tho not all sandy loams or even sands are 
drouthy. An examination of soils of this character found on ter-
race formations should include an examination of the deeper por-
tions of the profile down to six or even eight feet. Sandy loams 
occurring on the upland are, as a rule, very good soils tho not as 
good as the silt loams. The coarseness of the sand particles should 
be observed since a fine sandy loam approaches ·silt loam in proper-
ties, while coarse sandy loam approaches dune sand. 
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Group 15. Sandy Loams and Sands 
(Including areas of peat,' muck and black sandy loam) 
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Group 15 differs from Group 14 in that thruout the sandy loams 
and sands, areas of organic soils occur. In many cases the dark-
colored organic soils are found in small depressions flanked by 
dune sand. In such cases conditions are favorable for the develop-
ment of alkali. Large areas of peat and muck occur, notably ·in 
northern Mason county and in western Whiteside county. Bodies 
of peat and muck also occur outside of the sandy regions in the 
northeastern part of the state. As a rule the dark-colored sandy 
loams are alkali. 
Group 7. Gray Soils With Impervious Non-
calcareous Subsoils 
(Slick spots present) 
The soils of Group 7 occur in southern Illinois on flat to gently 
undulating topography. There are two facts to be kept in mind in 
studying this and the next group of soils: first, that there is a close 
correlation between soil character and slope in this mature soil 
region; and second, that as the Wabash and the Mississippi rivers 
are approached, the soils become better. The width of the belt in-
fluenced by the Mississippi is much wider than that influenced by 
the Wabash. 
This group includes five important types which may be desig-
nated as Nos. 11, 1, 2, 3, and 4. 
Type 11 is known as post-oak or swamp-oak land. It occurs 
only on practically level areas. It has a light gray surface, on 
almost white subsurface, and a very plastic, thick subsoil. This type 
is clearly submarginal. 
Type 1 is found where silting-in has been active, as at the head 
of draws. It has a gray surface, a light gray subsurface, and a tight 
clay subsoil lying at a depth of 22 to 30 inches. This soil may be 
tiled since the tile can be placed above the tight clay thru most of 
their extent. The question in this connection, however, is whether 
it is economically possible to tile this land. Slick spots are common 
thruout the type. 
Type 2 is the most extensive prairie type in southern Illinois. 
It occurs on flat to gently undulating areas and has a slightly brown-
ish gray surface soil about 7 inches deep, a gray subsurface, and a 
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tight clay subsoil beginning 16 to 18 inches below the surface. The 
subsoil is impervious and is 10 to 14 inches thick. This soil will not 
tile but much of it has sufficient slope to surface-drain fairly well. 
It is strongly acid but grows excellent sweet clover following the 
application of about 4 tons of limestone to the acre: It will not 
grow alfalfa. Crops on this soil are very sensitive to weather con~ 
di~ions on account of their shallow-rooting systems; .however, fol-
lowing the growth of sweet clover, satisfactory crops of corn and 
wheat are produced except when seasons are climatically unfavor-
able. Slick spots are abundant. 
FIG. 11.-CHARACTERISTIC ToPOGRAPHY FOR TYPE No. 2, A GRAY SoiL 
WITH NoNCALCAREOus SuBSOIL 
This type occurs only on flat, nearly level land in southern Illinois and is 
the most extensive prairie type in that part of the state. 
Type 3 is somewhat better than Type 2. It occurs on undulating 
topography and can be surface-drained but not tile-drained. It is 
similar to Type 2 except that it has a slightly more yellowish sub-
surface and has bright orange-colored mottlings in the lower part 
of the subsurface and upper part of the subsoil. The subsoil is 
impervious and is usually a little closer to the surface than in the 
case of Type 2. This soil is not adapted to alfalfa. It is similar 
to Type 2 in cropping response, tho it is somewhat better in this 
respect, probably because of its better surface drainage. Slick spots 
are present but not abundant. 
T ype 4 occurs for the most part in the southern part of the 
No. 7 area. It probably is a prairie soil that has been timbered 
long enough to become somewhat changed. It is found on undulat-
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ing to rolling topography and has good surface drainage and fair 
to poor underdrainage. 
The surface soil is brownish gray in color. The subsurface is 
yellowish gr~y with orange-colored spots or mottling appearing in 
its lower portion; and the subsoil is yellowish gray with orange 
mottling in its upper portion. The subsoil is plastic and impervious 
tho it probably is not so "tight" as the subsoil of Types 1, 2, and 3. 
Erosion is a factor that must be taken into consideration in manag-
ing this soil since it does not absorb water readily and has sufficient 
slope to allow rapid run-off. Slick spots rarely occur. 
Group R Yellowish Gray Soils With Non-
calcareous Subsoils 
The soils of Group 8 occur in the southern part of the state 
adjacent to the drainage lines. These soils are light colored and 
have all been timbered. They occur on undulating to rolling topog-
raphy. Four types should be mentioned. 
Type 12 is similar to the prairie type, No. 2, previously de-
scribed, tho in value it probably should be rated somewhat higher. 
It is distinguished from Type 2 by the yellowish cast thruout the 
entire pr_ofile. 
Type 13 occurs on gently rolling topography, and has good sur-
face drainage and fair underdrainage. Its present producing capacity 
is not a measure of its value because its productivity can be very 
materially increased at a reasonable cost. The producing capacity 
of this soil is not limited by an incurable condition as is that of the 
soils in Groups 7 and 8 which occur on nearly level surfaces. Al-
falfa may be grown on Type 13 following the application of lime-
stone and the growing of sweet clover, but it probably cannot be 
grown on this type so successfully as on the next. one to be de-
scribed. 
This soil is characterized by a yellowish gray surface with 
brownish cast, a yellowish gray subsurface, · and a brownish yellow 
or slightly reddish yellow subsoil. The subsoil is plastic but is not 
impervious and will underdrain fairly well. 
Type 14 occurs on rolling topography and is subject to destruc-
tive erosion unless precautions are taken to protect the soil against 
washing. This is the fruit soil of southern Illinois and will grow 
good vegetable crops and alfalfa following treatment. 
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The present producing capacity of this soil is no measure of its 
potential value since it may be built up by practicable and economi-
cal methods. 
This soil is characterized by a brownish yellow surface with a 
reddish cast, and a reddish yellow slightly compact but nonplastic 
subsoil which lies 12 to 14 inches below the surface. This slightly 
compacted zone is always thin, not exceeding 6 or 7 inches, and is 
FIG. 12.-ALFALFA ON TYPE 14 IN SouTHERN ILLINOIS, A YELLOWISH 
GRAY SoiL WITH NoNCALCAREOus SUBsoiL 
The above photograph shows what may be done with this type, 
which occurs on rolling topography and is subject to destructive ero-
sion. This hillside was nearly worthless before limestone was applied 
and alfalfa seeded. 
difficult to distinguish unless the moisture conditions are just right 
for observing it. The productive capacity of this soil increases as 
either the Mississippi or the vVabash river is approached. This fact 
has led to the recognition of three kinds of No. 14 or, stated dif-
ferently, to the recognition of three types instead of one. It is 
doubtful, however, whether these three types could be distinguished 
without field training; consequently attention is called to Type 14 
only and to its difference in productivity as the rivers are ap-
proached. 
Type 15 is developed on topography that is too steep to permit 
ordinary farming methods. It is good orchard land when properly 
located but makes poor pasture unless limed. It is characterized by 
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a reddish yellow surface soil and a subsoil the character of which 
is determined almost wholly by the character of the parent material. 
No subsurface layer is present. 
Groups 12 and 13. Bottom Lands 
The bottom lands in Illinoi may be divided roughly into two 
groups based on color. In the northern part of the state they are 
brown, ~ark brown, or black, and in the southern part they are gray. 
Each of these groups must be subdivided in constructing soil maps, 
but for the purpose of this paper it is sufficient to call attention to 
the more important characteristics to look for in bottom lands. 
The frequency and duration of overflows is an important factor 
to be considered, and in this connection the depth at which the water 
table stands should be noted. Alkali is not commonly present in the 
bottom lands in Illinois but it occasionally is found, as, for example, 
in the Illinois river bottom in Fulton county north and west of 
Havana. 
Bottom-land soils may be shallow, as, for example, in places 
along the Illinois river in Grundy county and the Desplaines and 
Kankakee rivers in Will county, where bed rock is near the surface. 
Group 16. Hilly, Forest, Orchard, and 
Pasture Land 
The soils of Group 16 must be judged on the basis of the use to 
which they are being put in any given community (or the uses to 
which they might be put), on the general prosperity of the com-
munity, on the steepness of the slopes, and on the character of the 
vegetation. 
Present productive capacity may not be a good measure of po-
tential capacity if the topography is such that methods for improv-
ing productivity can be effectively employed. The correct evalua-
tion of the soils in this group appears to be difficult because the 
factor of possible utilization is important. Overproduction of 
orchard fruits is even now reported and but a small part of the 
potential orchard land has been utilized. 
This soil group presents a problem which cannot be solved except 
thni state or federal action. Large areas within the group should 
be reforested, but no progress in that direction can be expected 
unless the matter becomes one of public concern. 
Chemical Makeup of Soils ·as Related 
to Land Appraisal 
E. E. DETURK 
Professor of Soil Technology, University of Illinois, 
in charge of soil anal-ysis of the Illinois Soil Survey 
Scientific Approach to Soil Problems 
I T HAS been said that science is systematically organized knowl-edge, but science must be more than this; it must include not only the discovery of facts and their orderly arrangement 
but it must go farther and make possible the prediction of results 
to be expected with new combinations of the facts or conditions. 
In all time, consciously or unconsciously, predictability has been 
used as the criterion of scientific study and achievement. In the 
oldest sciences, such as mathematics, accurate prediction was early 
developed and has been developed most highly. Soil science is one 
of the newest -sciences. With regard to soil properties and soil be-
havior under various cropping and management systems, predict-
ability is just beginning to be realized. The vital relation which 
the soil bears to human progress makes clear the importance of 
developing a scientific basis upon which such predictions may be 
formulated. 
This discussion is an attempt to portray very briefly the role of 
chemistry in these investigations. That chemistry should play a 
part is appreciated when one considers that chemical processes play 
a prominent part in the conversion of the rocks of earth's crust into 
soils; that chemical elements in the soil necessary for crop growth 
are made available by undergoing chemical changes ; that the corn 
or clover plant is a chemical laboratory in which these raw materials 
are converted into grain or . forage ; that these are chemically 
changed into meat, milk, or wool ; and finally that the modern 
human family does not escape chemical processes in utilizing these 
products of the soil for food, clothing, or shelter. 
Early Soil Investigations in Illinois 
The first stage in the scientific .development of a subject is the 
accumulation and orderly arrangement of a body of facts in order 
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that their possible relation, one to another, may be studied. This 
preliminary stage of soil study in Illinois was begun about thirty 
years ago. It extended for the most part along three lines: ( 1) the 
classification of the different soils in the field according to the best 
standards then known; (2) the chemical analysis of these different 
soils; and ( 3) the conducting of field experiments in soil manage-
ment, including cropping systems and fertilization, on some of the 
more extensive soil types. 
These investigations accomplished definite results in the desired 
direction. Confining attention to the chemical aspects of the prob-
lem, it is possible, as a result of this. work, to predict with a fair 
degree of accuracy the chemical composition of a soil if it is care-
fully scrutinized and its location known. In some cases it has been 
possible to predict soil behavior and fertilizer need. 
The two chief accomplishments of this preliminary period of 
soil investigation may be summarized as follows: ( 1) Certain 
fundamental pr,inciples of soil management upon which successful 
farming must largely depend, and which are too well known to 
need repetition here have been established; general predictions as 
to the character and needs of many groups of soil types have been 
made possible. (2) In an entirely different way the work of the 
earlier period has laid a foundation for the further investigation of 
the soils of the state by showing where the most important gaps in 
present knowledge are, and pointing the direction in which future 
investigations should go. Thus the work of this period in its chemi., 
cal, as well as in its other aspects, may be considered as a general 
survey of the problem which leads logically into the second period 
of research. 
Place of Chemistry in Recent Soil Investigations 
The purpose of the work of the past ten years has been directed 
toward the attainment of greater accuracy in the interpretation of 
existing knowledge, the better correlation of known facts, and the 
filling in of gaps with new knowledge. The second stage in the 
growth of a science involves the isolation and detailed study of the 
various factors concerned. It is from this point of view that in 
continuing the investigation of Illinois soils, very detailed chemical 
studies are being made of individual soil types and of the different 
layers, or horizons, within each type. 
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One of the chief gaps in the knowledge gained from the older 
investigations resulted from the failure of the chemical methods in 
vogue to distinguish between soils that were known to differ in 
origin, productiveness, and need for fertilization. The methods in 
use, namely, the determination of the total amounts of the different 
plant-food elements present in the soil, did not reveal the really 
important differences in these soils. In launching out upon this 
newer attack on soil problems, the first task was to work out suit-
able methods of chemical study. 
The Soil Acidity Problem 
One of the most important of these methods has to do with 
problems related to soil acidity. The portion of the soil that is 
chiefly concerned with acidity is the finest portion of the clay, known 
as the colloidal portion, which in reality consists mainly of insoluble 
soil acids. The rather surprising discovery has been made that the 
soils which are potentially most productive are those containing the 
largest amounts of these insoluble soil acids or colloids because they 
are the reservoirs for holding bases, such as lime, which are very 
import~nt in crop production. But for a soil actually to be produc-
tive, these colloids must be very nearly saturated to their capacity 
with calcium and other basic elements, thus neutralizing their active 
acidity. Extensive studies have shown that this degree of satura-
tion should be between 70 and 80 percent. For example, a typical 
sample of Black Clay Loam, a very productive soil, is found to have 
a base-absorbing capacity of approximately 35,000 pounds of cal-
cium carbonate per acre, but it actually contains absorbed calcium 
and other bases equivalent to 25,000 pounds of calcium carbonate 
per acre. This represents a degree of saturation of 71.4 percent, 
which is a sufficient proportion of base to acid to render the soil 
neutral, or nearly so, and suitable for the growth of even such crops 
as sweet clover. Another soil, Light-Gray Silt Loam On Tight Clay, 
is found to have a base capacity of 12,000 pounds of calcium carbon-
ate per acre, or about one-third that of the first-named soil. Its 
absorbed bases amount to 2,000 pounds per acre. This gives it a 
saturation factor of only 16.6 percent; consequently it is a very 
acid soil badly in need of liming. To raise its content of absorbed 
bases up to a desirable level of 75 percent saturation, or 9,000 
pounds of calcium carbonate equivalent, would require an applica-
tion of 7,000 pounds, or 3lf2 tons, of active limestone. But even 
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with adequate liming, this soil can never be brought to the produc-
tive level of the Black Clay Loam, which has three times as great 
base-holding capacity. 
A practical field application of this study has been encountered 
in the case of soils which are rather strongly acid and yet grow 
luxuriant alfalfa. Previous to this investigation, as recently as a 
year or two ago, the satisfactory growth of alfalfa on such acid 
soils could not be predicted from the results of soil acidity tests; 
and, when such a growth was observed, the inability to explain it 
was somewhat embarrassing. The facts brought forth by. these 
investigations not only afford an explanation of the phenomenon, 
but with the development of a chemical soil test they make possible 
the accurate prediction of the behavior of alfalfa on such soils. 
The situation in the soil in these rather infrequent cases is that the 
soil colloids, while still retaining an acid reaction, are 70 to 75 per-
cent saturated with calcium or other bases. Under these conditions 
there is plenty of available base for the alfalfa crop. 
A field test for measuring the degree of base-saturation of acid 
~ils is under study at the present time, and it is hoped that these 
tests can soon be made by the farmer in the field as well as by the 
chemist in the laboratory. 
The Phosphorus Problem 
One other example will be used to illustrate the use which can 
be made of chemistry as a tool in soil study. In the analysis of 
hundreds of soils for total phosphorus, it has been found that little, 
if any, correlation exists between total phosphorus content and 
response of crops to phosphate fertilization. The recent develop-
ment of a more sensitive phosphorus test that detects only the more 
readily available portion of the soil phosphorus has aided greatly 
in the study of the phosphorus status of different soils. It has been 
found, for example, that the portion of the soil phosphorus most 
readily available to plants is also most subject to downward move-
ment in the soil and to eventual loss as a result of weathering and 
leaching. This behavior is somewhat similar to that of calcium 
carbonate (limestone) except that, because of the low degree of 
solubility of soil phosphates, the process is very much slower and 
the amounts of phosphorus moved are much smaller. 
The available phosphorus in the soil at different depths is found 
to vary with some degree of regularity depending upon the kind of 
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material out of which the soil has been formed and the amount and 
kind of weathering to which it has been subjected as it aged. By 
comparing the results of field experiments in phosphate fertilization, 
it is found that the need of soils for phosphate is very closely related 
to the relative abundance of available phosphorus in the soil as 
shown by the test. Thus again, thru the scientific approach to a 
soil problem, order is beginning to emerge from what at first ap-
peared to be a chaos of unrelated facts. 
In closing, it may properly be emphasized again that chemistry 
is not.entitled to all or to nearly all of the credit for these various 
accomplishments which, by increasing the accuracy of predictions 
concerning the soil, are increasing its usefulness to man. Chemistry 
is only one of many tools at the command of the soil student, but it 
probably is the most incisive tool he has for delving deep into soil 
problems and it is to be hoped that bankers and other appraisers of 
farm land may be enumerated among those whom it serves. 
Management and-Treatment of Soils 
as Related to Loan Value 
F. c. BAUER 
Professor of Soils Extension, University of Illinois, 
in charge of soil experiment fields 
T HE LOAN VALUE of agricultural land is commonly re-garded as a conservative estimate of its economic worth. Any estimate of land value made for the purpose of loaning 
or borrowing should be sufficiently low to protect the lender against 
the various hazards of a lender and sufficiently high to be worth 
while to the borrower. In making a satisfactory estimate of loan 
value, a thoro knowledge of the factors that contribute to the eco-
nomic worth of land is essential. 
Among the many factors that determine the economic worth of 
agricultural land, that of productivity ranks high. This is a factor 
that is influenced both by the character of the soil itself and by the 
management and treatment practices employed. Soil characters de-
termine the natural level of productivity; the response of land to 
· management and treatment practices indicates whether it has poten-
tial levels of productivity that are greater than the natural level. 
Land that has higher potential levels has greater economic worth 
and, if proper management and treatment practices are employed, 
should command a higher loan value. Field results obtaiJ?.ed by the 
Illinois Agricultural Experiment Station on a number of different 
kinds of soil are of considerable interest in connection with this 
subject. 
Old Field Experiments Show Value of Management 
and Treatment Practices 
The oldest experiment fields in Illinois, known as the Morrow 
plots, were established in 1876 at Urbana on a dark-colored silt loam 
com-belt soil. These experiments deal especially with the influence 
of certain management and treatment practices upon the produc-
tivity of the soil. The management practices consist of a com-
parison of three systems of cropping: namely, ( 1) continuous corn; 
(2) corn and oats; and ( 3) corn, oats, and red clover. The treat-
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m·ent practices since 1904 have consisted of the application of 
manure, limestone, and phosphate to each of these three systems 
of cropping. 
The results obtained from these long-continued experiments 
strikingly emphasize the beneficial influence of certain management 
and treatment practices on the economic worth of the land. 
Crop Yields Decline With Poor Management 
One of the most outstanding facts revealed by these old plots 
1s the rapidity with which crop yields decline when poor systems 
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FIG. 13.-EFFECT ON SoiL PRODUCTIVITY OF GROWING CoRN YEAR AFTER YEAR 
· WITH AND WITHOUT SoiL TREATMENT 
Over a period of forty years corn yields have steadily declined where no 
soil treatment has been applied. The broken line shows how applications 
of manure, limestone, and phosphorus have increased yields. (Six-year 
movable averages from the Morrow plots, University of Illinois.) 
of management and treatment are practiced. Computed on the basis 
of six-year averages, the yield of corn on the land growing corn 
continuously without soil treatment has declined more than 30 
bushels since 1888. This decline is graphically illustrated in Fig. 13, 
in which the annual yields have been recorded as a moving six-year 
average in order to smooth out the influence of widely varying 
seasonal conditions. The beneficial influence of soil treatment in 
such a system is also shown in Fig. 13. It seems evident, however, 
that the influence of soil treatment has reached its limit on the plots 
growing corn contin~ously. 
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Because of the manner in which the Morrow plots were laid out, 
it happens that corn is grown simultaneously on ail of them once 
every six years. This has happened only four times since 1904. 
TABLE 1.-AVERAGE YIELDS OF CORN ON MoRROW PLOTS, UNIVERSITY OF 
ILLINOIS, FOR YEARS WHEN CORN WAS HARVESTED FROM ALL PLOTS 
(Average of years 1907, 1913, 1919, 1925) 
Soil treatment applied 
None .. .. . ...... .. .. ... ... ...... . . . . . 
Manure, limestone, phosphate . ... . . .. . 
Yield when 
grown 
continuously 
bu. 
23 
42 
Yield in rotation 
with oats 
bu. 
34 
55 
Yield in rotation 
with oats and 
clover 
bu. 
52 
68 
The average yields for these four years, since they eliminate the 
influence of seasonable conditions, merit attention in this discussion. 
They clearly show (Table 1) the marked influence of management 
and treatment practices on the productivity of a dark-colored Illi-
nois corn-belt soil. The crop increases for the respective practices 
range from about 50 percent to nearly 200 percent. 
Effect of Cropping System 
The relative influence of the soil, of the scheme of cropping, and 
of the soil treatment in this experiment can in each case be readily 
determined if it is assumed that the 23-bushel yield represents the 
TABLE 2.-RELATIVE INFLUENCE oF SoiL, SorL TREATMENT, AND CRoP RoTA-
TION, AS REVEALED BY THE MORROW PLOTS 
(Average of years 1907, 1913, 1919, 1925) 
Factor 
Soil . ...... . .. . . ... ... .. . . .•.... . .. . . 
Soil treatment . .. .... . ..... . .. . .. .. . . . 
Crop rotation ... . .... . . . . ....... . ... . 
Continuous 
cropping 
per ct. 
55 
45 
Corn and oats 
rotation 
per ct. 
42 
38 
20 
Corn, oats, and 
clover rotation 
per ct. 
34 
23 
43 
capatity of this soil to grow corn without crop rotation and soil 
treatment, and that the effects of these factors are additive. Data 
for such an evaluation are presented in Table 2. 
These data strongly suggest that with improved systems of 
ttopping, both the soil and the soil treatments become factors of 
less importance, tho they continue to occupy positions of consider-
;able significance. The most striking changes were brought about by 
the red-clover rotation, where both the soil and the soil-treatment 
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factors apparently were of considerably less importance than where 
the red clover was not used. These results emphasize the place of 
legumes in systems of soil management. 
Altho crop rotation reduced the relative importance of soil treat-
ment on these plots (Table 2), it has not necessarily reduced the 
net results for soil treatment but has increased them, as will be seen 
from the data in Table 3 ~ These figures indicate that soil treatment 
on these plots is a factor of considerable significance. They also 
TABLE 3.-ANNUAL NET AcRE RETURNS FOR SoiL TREATMENT (MANURE, LIME-
STONE, PHOSPHATE) FOR TWELVE-YEAR PERIOD ENDING IN 1928: MORROW PLOTS 
(Based on results from all crops grown) 
System Net acre returns 
Continuous corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.24 
Corn, oatsl. ........ . . ... .. .... .. . . .. . . .. .. .... .... . .... .. .... . ... . 4 .93 
Corn, oats, clover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 . SO 
tOuring recent years sweet clover has been seeded in the oats and plowed down as a green 
manure for the following corn crop. 
reveal the fact that the best results with soil treatment are not ob-
tained with poor systems of cropping. The same system of soil 
treatment is far more effective ·when employed in connection with 
good systems of cropping. 
Loan Value Varies With Management and 
Treatment 
A question of interest that arises in connection with the field 
results from the Morrow plots is the possible effect of the manage-
ment and treatment practices· on the loan value of the land. The 
results thus far recorded would indicate the possibility of some 
striking differences. Whether this is true or not would depend upon 
the economy with which the crop increases have been obtained. 
Owing to the action and interaction of many factors, production and 
marketing costs fluctuate widely. For this reason it is difficult to 
apply such costs to experiment field data with any assurance that 
, the results obtained will have a definite similarity to farm conditions. 
It is of interest, however, to apply average or uniform production 
costs to data of this kind, in order to determine the relative influence 
of the soil, soil treatment, and cropping practices on the enonomic 
worth of farm land. This has been done with the crop yields from 
the Morrow plots for the purpose of determining the relative value 
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FIG. 14.-EWING SoiL ExPERIMENT FIELD, FRANKLIN CouNTY, IN 1928 
Soil treatment may make the difference between a good crop and no crop 
at all. The corn on the left was grown on land . treated with manure, lime-
stone, and phosphate. The yield was 50 bushels an acre. Corn failed com-
pletely on the untreated land at the right. 
of the land with the net income from it capitalized at 5 percent. 
The results are recorded in Table 4. 
From the standpoint of loan value these data indicate that the 
particular management and treatment practices employed upon farm 
lands may have very marked influence on the size of the loan that 
can safely be made. 
TABLE" 4.-lNFLUENCE OF SoiL TREATMENT AND CROP ROTATION ON NET VALUE 
OF LAND WHEN ALL OTHER FAcToRs ARE AssuMED TO BE UNIFORM 
(Based on average crop yields obtained from Morrow plots during twelve-year 
period ending in 1928) 
Soil treatment applied 
None ....... . .. . ............. . ...... . 
Manure, limestone, phosphate . .... .... . 
Value of land per acre in three systems of cropping, 
with net income capitalized at 5 percent 
Continuous 
corn 
$19 
46 
Corn, oats 
rotation 
$76 
124 
Corn, oats, clover 
rotation 
$208 
311 
How Nature of Soils Affects Loan Value 
Another matter of considerable interest in connection with the 
loan value of land is the part played by the nature of the soil itself. 
Some soil types naturally have a high level of productivity, while 
others do not. Some soil types may have their level of productivity 
modified co~:;iderably thru the use of certain systems of manage-
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ment and treatment, while others may not. Obviously, if these 
statements are true, soil characters as revealed by soil types should 
be factors of considerable importance in determining loan value. 
A brief summary of the results obtained from a number of field 
experiments on widely varying soils will be of interest in this con-
nection. 
For a number of years the University of Illinois has conducted 
field experiments at twenty-two places in the state in order to de-
termine the relative influence of eight different systems of soil treat-
ment. At each of these places a definite crop rotation that includes 
TABLE 5.-GROSS VALUES OF CROPS PER AcRE AND NET VALUES OF LAND IN 
VARIOUS SOIL GROUPS WITH AND WITHOUT SOIL TREATMENT 
(For rotation periods ending in 1928) 
Average gross value Value of land per acre 
Soil groups Number of of crops per acre with net income cap-
experiment per year italized at 5 percent 
fields Most effec- Most effec· Map involved No treat- No treat-
No.t Description ment tive treat- ment tive treat-
ment ment 
1 Dark soils with heavy non-
calcareous subsoils .. .. .. 3 $31.10 $41.31 $283 $380 
2 Dark soils with heavy cal-
careous subsoils ...... . . 1 28.12 34.50 254 310 
3 Dark soils with noncalcar-
eous subsoiis ..... .. .... . 2 25 . 72 43 . 26 238 390 
4 Dark soils with open non-
calcareous subsoils . . ..... 2 21 .81 36.95 179 313 
5 Dark soils with impervious 
noncalcareous subsoils2 . .. 4 20 . 76 36 . 60 156 322 
14 Sandy loams and sands ..... 1 13.72 31.58 59 263 
7 Gray soils with impervious 
noncalcareous subsoils .... 6 6.57 22.22 - 43 117 
8 Yellow soils with noncalcar-
eous subsoils ... . .... .. . . 2 5.27 23.35 - 78 I 88 16 Hilly land· ................ 1 4.16 22.94 - 94 84 
tRefers to map (Fig. 7). 'The soils on the experiment fields representing this group are 
probably somewhat younger and more productive than the average soils of the group. 
more or less liberal use of legumes has been practiced. In all cases 
there has been sufficient land to grow each crop in the rotation each 
year. The soils represented by these fields fall into nine general 
soil groups, each possessing certain definite soil characteristics. The 
results obtained from these fields emphasize the need of detailed 
knowledge concerning soil characters, and the relative influence of 
management and treatment practices upon them, in attempting to 
estimate loan value. 
A summary of the results obtained from these fields during the 
last rotation period will be found in Table 5. The data are so 
arranged as to show the variation both in gross crop returns and in 
net value of the land with and without soil treatment. The net 
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value of the land has been figured from a uniform set of production 
and marketing costs in order that the influence of the soil itself as 
a factor in determining loan or economic values might be ascer-
tained. 
Striking differences are seen in the gross crop returns from un-
treated land, the range being from $31.10 to $4.16 ·an acre. These 
variations in crop values indicate marked variations in the enonomic 
worth of the land in the nine soil groups. In ter.ms of net land 
values, these variations range from $283 an acre to minus $94 an 
acre. Thus some kinds of soil have high economic worth and can, 
perhaps, be farmed profitably with little or no soil treatment, for a 
time at least, while other kinds are worse than worthless from an 
economic standpoint. 
The data showing the influence of soil treatment reveal good 
response for all soil groups. Contrasted with the results from the 
untreated land, the results obtained for soil treatment are much less 
variable. Here the variation in the gross value of the crops grown 
ranges from $41.31 to $22.22 an acre. In terms of net land value 
the range is from $380 to $84 an acre. Effective systems of soil 
treatment have tended to smooth out the striking inequalities in 
productivity. They also have given the various kinds of soil all 
positive values, thus suggesting that on most soils some form of 
soil treatment may be more or less important as a means of increas-
ing their economic .worth. The important lesson from these data, 
in connection with the present discussion, is the f?-ct that soil char-
acters bear an important relationship to loan value. 
Knowledge of Soil Types Important 
It should also be pointed out that owing to detailed differences 
in soil characters, considerable variation may occur within the re-
•·'•vc~:u"ve soil groups shown on the map ( Fig. 7), and it becomes 
to be able to recognize the various soil types that are in-
within each group. The older county maps of the Illinois 
Survey are not of so much assistance in doing this as are the 
recent maps and, no doubt, maps made in the future will be 
more value in this respect than those being made at present. 
in meeting this problem will be found in the third paper of 
series by Dr. R. S. Smith. The extent of the variations that 
occur within a group are strikingly illustrated by the results ob-
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tained from the six individual fields included m Soil Group 7. 
These data will be found in Table 6. 
These fields are arranged in the probable order of the degree 
of maturity, or age, of the soil. All of them, without soil treatment, 
are worse than worthless so far as economic value is concerned. A 
TABLE 6.-VARIATIONS AMONG DIFFERENT TYPES OF SOIL IN THE SAME SoiL 
GRouP IN THEIR RESPONSE TO SoiL TREATMENT: GRAY SoiLs WITH 
• IMPERVIOUS N ONCALCAREOUS SUBSOILS 
(For rotation periods ending in 1928) 
Field 
Oblong ........ .. ...................... . ..... . 
Ewing ................. ...... ... .. .. .... .... . 
Toledo ..... . ...... ..... .... . .. . ... .. .. .... . . . 
Raleigh .... . ............. . .. .... .. . .. . .. . .. . . 
Newton ...... ... ............. . .. ..... . .. . .. . . 
Sparta ... . .............. .... ..... . . . .. .. . . .. . 
Average .. . . .. ... .. ..... ........ .. . ...... . 
Value of land per acre with net income 
capitalized at 5 percent 
Without treatment 
$- 6 
-66 
-54 
-55 
-81 
-58 
-53 
With effective system 
of soil treatment 
$155 
172 
132 
130 
72 . 
39 
117 
good system of soil treatment gives all of them positive values. The 
first four fields are rather responsive. The last two, and especially 
the Sparta field, are considerably less responsive. In fact, the soil 
on the Sparta field has given but little economic response to any 
system of soil treatment thus far employed. These soils are prob-
ably pretty much in equilibrium with the soil forming . processes of 
nature and will change but little under the continued influence of 
these forces. In· other words, these are old, or mature, soils. Be-
cause of these conditions, these soils probably have reached the 
marginal or submarginal state, so far as economic productivity is 
concerned. These old soils are characterized by an impervious sub-
soil and the presence of numerous slick spots ; they have poor sur-
f ace drainage as well as poor underdrainage. 
Thus both the character, or nature, of the soil and the manage-
ment and treatment practices employed by the farmer are shown by 
careful field experiments to have tremendous influence on the pro-
ductivity of soils and consequently on their economic worth. 
My Experience in Appraising Land 
b. HoWARD DoANE 
Doane Agricultural S ervice1 St. Louis1 Missouri 
WHEN I WAS a small boy and would at times run crying to my mother saying, "Johnnie hit me with a stick!" she would say in a most unconcerned voice, but so full of 
5 1lneamnlg that even in my youngest days I caught its full import, 
, that's too bad, but what did you do to Johnnie that made 
want to hit you?" At that moment I suddenly remembered 
&somethm· tg most important out in the yard and had to go right out 
attend to it. 
A& I hear the cry of the farm loan men, I am inclined to ask, 
"What did you do to that naughty farmer boy that made him want 
to treat you so rough?" 
I am going to ask and to answer some questions that relate to 
all of us. I say "us" because I was and am in it just as some of you 
Of course, I like to think the other fellow actually did it and 
I just happened to be there, but be that as it may, I have not for-
1/. R:Ott(~n the story of Old Dog Tray. 
Well, what did we do to the farmer boy? Here are a few of 
the things that come to my mind: 
Loan Organizations Not Blameless 
1. We charged unduly high interest rates and used the subter-· 
of "out of the market" and "scarce money" to boost rates and 
to commissions. 
I recall one company, one of the largest, that found a bank 
-~~"'"'"·,na too much farmer paper. They agreed to relieve the banker 
making big margined loans to some of the farmers at 8 per-
plus commissions, for five years and up with no prepayment 
Dmnle:!:!es. I could multiply many times cases like this. The 5 per-
and 10 percent time commissions are not so far away but what 
of us can remember them. 
2. We said that long-time amortized loans were impossible and 
financing until the Federal Farm Loan Act came into being, 
presto ! many of us found we could make the same kind and 
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at once offered the twenty-year amortized. How much better if 
we had led rather than taken a position of forced following. 
3. We insisted on the five-year. loan, but were free, if money 
was plentiful at the moment, to renew it and increase it at suc-
cessive due dates, not because the borrower had shown any in-
creased ability as an operator and hence was a superior risk, but 
because land was constantly going up in "selling price." In follow-
ing and practising this system, I feel that we have been dominant 
factors in bringing about a large share of the present agricultural 
difficulties. When I try to borrow money from you bankers for a 
very long or indefinite period, you say "Oh, no, a good loan is 
gradually reduced and then every so often fully paid." Our farm 
loan plan was exactly opposite in practice. 
Further, we· based values neither on the earning of the security 
nor the ability of the borrower, the two most basic considerations to 
sound loaning. (If you don't believe it try, as a stranger, to borrow 
from a city bank on some low earning stock or bond). 
It is a general and well-understood fact that the average farm 
loan is the appraiser's and loan company's opinion of a SO percent 
value of the land. If in 1900 we loaned $30 per acre, then in 1905 
say $40 or $50, and so on, until in 1915 or 1920 we were loaning 
from $75 to $150 per acre, can we blame the farmer for saying his 
land was worth $150 to $300 and endeavor to sell, trade, and buy 
on that basis? We cannot. We were the third party whose judg-
ment should have been impartial and sound. As it was, we jumped 
into the mad scramble for loans, hotly competing with each other, 
and adding our approval to the idea at that time that the best loan 
company was the one that made the most loans. 
4. We fostered the growth of myriads of little, inefficient, weak, 
avaricious loan companies that gouged the borrower and put over 
on the purchasers all the traffic would bear. Interest rates were 
6 to 7 percent with 4 percent to 10 percent time commissions. It was 
these same little loan companies that employed men to create busi-
ness and appraise their own loans. Of course, as such a position is 
impossible, it is little wonder that the grief which has followed their 
loose methods has not been greater. 
S. We used low-salaried, untrained men as appraisers and field 
managers. We said in substance that an $1800 to $2400 appraiser 
was prepared to invest somewhere between $2,000,000 and $5,000,-
000 a year for us. I am wondering if this same line of reasoning 
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would have applied or does apply in regard to what loan organiza-
tions now demand in reference to large office and industrial build-
ings and other classes of securities. I am inclined to think that 
trained architects and engineers are brought into the negotiations, 
and their opinions are carefully and diligently considered. 
We used local agents theoretically to represent us but who in 
reality were agents or representatives of the borrowers and whose 
chief aim was to aid the borrowers in obtaining the loan. The 
definition of success was the volume of loans they could get ac-
cepted from some loan company. In many instances loaning organi-
zations have allowed these local agents actually to close loans. 
In short it seems to me that we were more concerned in profits 
than in sound business practice. We thought more of volume than 
of quality. We thought more of getting something out of the 
farmer than of helping him get it out of his business. 
We had few foreclosures because land was increasing in selling 
value. You know that a 10 percent increase in land value per year, 
for twenty years, made more good appraisers with good records 
than all other factors put together. But during all this time what 
was going on? 
The farmer was selling his farm on the installment plan to two 
persons at the same time, and both were willing parties to the deal. 
He sold the fertility to the grain buyer annually. He sold what was 
left, the title-shall I say empty title-to the loan company every 
five years, up to 1920. Now we awake to find that the fertility has 
gone to Chicago and Minneapolis, the title to New York, and the 
farmer is out looking for a job. 
Earnings Did Not Justify Loans 
When analysis shows that the farmer's earnings, according to 
the most exhaustive compilation the government has made of earn-
ings, have averaged about $270 per year during the period 1910 to 
1923, it is clear to all of us that the farmer was not paying us out 
of earnings, but out of capital. 
So much for these five aspects of my past experiences as an 
liPJ>ral·lser, and I might add, investor. This part of the discussion 
be called our sins of commission, or those things which we 
done that we should not have done. 
Now let us turn to some of the things we did not do that we 
have done. These the preacher would call sins of omission. 
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Better Methods Would Have Prevented Much Trouble 
A study of the facts and our experience as appraisers justifies 
us in saying that in our opinion a large percentage, certainly over 
half of the present trouble in agriculture that can in any way be 
related to land values and the deflation period following 1920, could 
have been prevented if those responsible for making farm loans 
had acquainted themselves with the facts available at our agricul-
tural colleges and the Government, and then used them in the prac-
tical application of appraising farm land during the· period prior 
to 1920. 
Let me give you some facts and figures. Back in 1916 and the 
years that followed, we were all very active. I remember a common 
experience was to go into a county seat town and have a local loan 
agent say that he knew of one of the best loans in the county that 
was coming up for renewal. Upon inquiry it developed that the 
rest of us would have a chance at it, provided a certain insurance 
company that loaned for ¥2 percent to .1 percent less than the ma-
jority and limited local agents to a 1¥2 percent cash com~ission and 
whose other terms were very favorable, turned it down. 
Since those days I have often wondered just how that company 
has fared during these later years, and so thru the kindness of the 
president I have thes~ figures: 
At the close of business last year they had almost $225,000,000 
of farm loans and farm real estate. Of this amount about 98~ 
percent are loans in good standing, and over 99 percent of the num-
ber are still good loans. On the farms sold for cash during the last 
year, the company has -made a profit of over $17,000, and of those 
sold on a deferred payment basis, there is a so-called deferred profit 
of over $40,000. Of all interest due on December 31 there re-
mained due on July 1 just a little over one-half of 1 percent. Their 
average foreclosed farm stands them at less than $50 per acre. This 
is the company that skimmed the cream, had first pick, and got the 
best loans offered. It is also the company that after making a few 
high-rate loans during a period of tight money, is reported to have 
voluntarily gone back to the borrowers and reduced the rate. 
I know of another company that started in the loan business in 
1915, continuing until 1920. At that time they stopped making 
lo~ms and began collection of interest and principle as due on down 
. to the present. I consider those five years prior to 1920 as the worst 
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in the history of the business to go into it, and the period since 1920 
the worst to get out. This company made almost $7,000,000 worth 
of loans and now when the business is almost closed out, they report 
that out of the whole lot less than 5 percent were ever reduced to 
real estate and much of the property was sold at a profit. 
I doubt very much if there is another class of investments in the 
United States that has as good a record. There may be other com-
panies with good records also, but I quote these because I have had 
direct, authentic figures. (I have purposely used round numbers 
in stating figures because the reports from which I have quoted 
were given me in confidence.) 
Basis for Determining Values 
It has always seemed to me that as an appraiser the first thing 
I had to know was what constituted value, or on what land value 
was based. I wonder how nearly this group would agree if we 
each wrote down our independent opinion of the chief or main 
factors on which land values are based. This would be our answer: 
1. Location value, which includes such influences as salability, popula-
tion, roads, schools, living conditions, and personal relationships. 
2. Earning value, which is sometimes and in some ways influenced by the 
factors mentioned, but generally is determined by soil fertility, 
management, types and methods of farming, taxes, etc. 
I recognize that there is a great divergence of opinion on this 
subject. There are those who say that location is the dominant 
factor in all values and use as an example identical land that may 
be located in the plains of Texas as against the heart of New York 
City. In addition to this group we have those who say that what-
a piece of land will bring represents its true value. In other 
.:. ,..,n,rn'~-, sale value has probably been the foundation on which over 
75 percent of our loans were made prior to 1920. I think this group 
persons has dwindled in number since 1920 and in the face of 
Florida situation of a few years ago. 
I wish that we might have more time to emphasize and enlarge 
the second factor affecting value; namely, earning. I think 
will agree that we are appreciating its importance as time goes 
and I am sure that the time is not far distant when loan organi-
and appraisers will be ready to undertake any feasible plan 
making appraisals include true earning statements. 
Another question that came to me early in my experience that 
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seemed to demand an answer was, "How low-priced or valued can 
land be and still make safe security for a loan?" That question 
came about in this way. We were selecting counties in a given 
state in which to make loans. We picked what we thought was the 
best county as a starter and said, "Will this county do?" Of course 
the answer was, "Yes." All right, how about this one that joins it? 
It was all right too. By continuing to "pick the county that joins 
it," we soon found ourselves a long way from where we had started. 
Then it became a question of where to stop. It seemed to us that 
there must be some facts behind the answer, rather than just inde-
pendent opinion, for opinion was as variable as the number of per-
sons asked. 
Our conclusions seemed to be related to the question of how 
land varies in value. That is, when land goes up or down in value, 
does it tend to more nearly follow a fixed percentage variation or a 
fiat dollar per acre basis? We said if all classes of land go up and 
down on a percentage basis (and we were chiefly concerned with 
the "down" feature), then low-valued land is just as safe for a loan 
as high-valued land. To illustrate, let us take a $10 loan on $20 
land and a $50 loan on $100 land. If something causes land to fall 
in value and it all goes down 10 percent, then the margin still pro-
tecting both loans is relatively the same. That is, we have $10 on 
$18 value and $50 on $90 value; the percent of margin is the same 
in the two cases. However, if the fall is on a dollar per acre basis, 
and something causes both classes of land to fall in value, and $10 
per acre goes off all land, then in one case we still have $50 on $90 
land; but in the other case we have $10 on $10 land. Now that is 
the theory; what are the facts? By digging up all the land value 
records we could find (and in those days it was hard to find records 
of land decline), we came upon the case of Colorado, Utah, and 
Montana. 
THREE EXAMPLES OF LAND-VALUE DECREASES 
Value of land Value of land 
State 1890 1900 Loss per acre 
Colorado. . . . . . . . . . . . $33 $25 $8 
Utah................ 22 13 9 
Montana............. 13 5 8 
Percentage 
loss per acre 
24 
41 
61 
From this it will be not.ed that the highest priced land was almost 
three times as high as the lowest, but the dollar loss in value was 
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the same, while the percentage loss was 37 percent greater on the 
cheap land than on the high-priced land. A moment's study of the 
significance of ·this situation will go a long way in explaining some 
of our past difficulties. We consider these facts-and I might add 
other studies bore out the same relationships-of basic importance. 
Of course this one instance should not be considered•conclusive, but 
we may use it as a basis for further study. We will watch the 1930 
Census figures with a great deal of interest. 
These and other instances which we found seemed to indicate 
that land fluctuations tend more nearly to follow the flat dollar per 
acre basis than the percentage basis. If this is true, we can say that 
loaning hazards increase as lands decrease in value. 
Now coming back to our first question of how far down the 
scale we can go in value before hitting the questionable line, our 
answer was, back in 1915 and 1916, about $35 to $45 per acre, be-
cause we found that on lands less valuable than that, yields were 
generally. below cost of production. No definite figure can be set 
for all conditions, but this gives you what we consider as the prin-
ciple, and that is the important point. 
Careful Selection of Loan Territory 
I will mention but one other study we have made that illustrates 
what we can do to make loaning safer to the lender and an invest-
ment rather than a burden to the borrower. 
The careful selection of loan territory and the defining of 
borrower qualifications including earning records are of majo; im-
portance. I recall making a study in a state where a company had 
been loaning and experiencing some difficulty. After completing 
our work and recommendations for future loans, we tested our plan 
against the company's past experience. We found that if they had 
only made loans in the territory that our figures indicated as desir-
able and in accordance with the plan they later approved, over 75 
percent of their trouble would never have occurred. That is, three-
fourths of their difficulty was in undesirable counties and with 
borrowers who would and could have been eliminated if loans had 
been judged by a standard rather than a guess. 
,In these studies we carefully assembled all facts relating to soil, 
climate, topography, crops, stock, income, and costs. We define 
qualifications for loans based on location, personnel of borrower, 
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his residence and financial standing, the purpose of the loan, size of 
farm and loan, diversity of income and amount, improvements, 
roads, markets, taxes, water conditions, and other ~imilar facts and 
factors. These are assembled on a kind of score card and each loan 
is compared to a standard, or in a measure scored. The result is a 
single picture made on a comparative basis that brings to view all 
salient facts; that is, we deal with facts instead of guess and 
opinion. The importance of setting standards and making qualifica-
tions for the security and the borrower cannot be overemphasized. 
Taxes Confiscating Land 
Land taxes as they affect values are of first rank importance. 
I know of no two companies who weigh their importance by the 
same scale. What is a more important feature than one that is now, 
today, confiscating the value of our land- the constitution of the 
United States of America notwithstanding. Are taxes under cer-
tain conditions deductible in calculating loan value or amount of 
loan? We have had some very bitterly contested cases, and to 
define our stand we prepared this statement: 
·"Taxes are definitely and permanently attached to and assessed 
against land, in a manner impossible of practical separation. They 
constitute a form of prior lien or annual payment deductible before 
profits are calculated. They are liabilities passed on with the land 
from owner to owner as regularly as a weed pest, an inferior soil, 
or a bad location. In standard appraisal practice, excess special 
taxes are considered deductible from apprais.ed values and in some 
cases the loan itself before the final amount is determined. Because 
of and in view of these facts, we share the view that any tax above 
normal county and state assessments constitutes a deductible factor, 
the effect or amount of which must be determined by the appraiser 
according to the character of the soil, its condition, its ability to re-
turn a revenue or profit, its salability and desirability, the amount of 
special tax, its term, the unpaid portion, probability of increases or 
decreases, and the total amount of the annual tax itself." 
In concluding this phase of my subject I must express a wish 
that out of meetings like this we may hope for two things: one, a 
practical, simple method for determining earning ability of borrower 
and security, that can be made a part of the appraiser's report; and 
the other, a code of ethics for farm land appraisers and loaning 
ExPERIENCE IN APPRAISING LAND 63 
companies. Other loaning and appraising groups have worked out 
both and there is no reason why they cannot be worked out Jor us. 
A Glance Into the Future 
I cannot leave the subject of agriculture without expressing a 
few thoughts I have in regard to the future. I sometimes feel that 
our backward glances make so gloomy a picture that we fail to see 
the brighter one if we face the other direction. 
We are inclined to ask what is left of agriculture that makes it 
attractive? Land-value increases have disappeared, and now we 
know that what we thought were operation profits were never 
profits at all, but just land increases called profits. If I am to 
answer my own question, I would put it this way. 
The first step in the reorganization of any business is the elimi-
nation of the bad and undesirable. We cut the old dead wood out 
of the tree before we put in the new healing patch. 
This is just what agriculture has been doing since 1920. It has 
been purging itself of the weak, the inefficient, the overexpanded, 
the wasteful, and much else that could never have lasted as long 
as it did if it had not been for that 10 percent per year land increase. 
This increase not only covered up appraisers' mistakes, as I have 
mentioned, but also farmers' mistakes that related to all phases of 
operation and management. I am ' not going to read an indictment 
against our farmers. They are not wholly to blame, and certainly · 
they have been the victims of well-organized groups that have de-
manded and obtained the laws and favors they felt represented their 
best interests. However, the change is upon us. It is now at least 
nine years old. The fact that our agriculture of the past has not 
stood the test means that the agriculture of tomorrow will be dif-
ferent, and here are some of the differences as I see them: 
· Operating Units Will Increase in Size 
Units of operation will tend to be larger. Also units not easily 
grouped will tend to be unified in management, purchases, sales, and 
perhaps methods. The farmer has been the last to stand out as an 
individual, proclaiming his independence. For it he has, and is, 
paying a tremendous price. I cannot become alarmed over this 
tendency towards bigness. If it means more farm operation profits, 
it is just as sure to come as the dawn after night. If it does not, 
• 
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then it will not and should not be a real factor for the future. I 
think larger units mean more farming profits because we in agri-
culture can now do some of the things industry has done for years. 
We can reduce labor costs per unit and increase production. With 
our standard farm crops, we can now grow wheat with two hour~ 
of labor per acre as against twelve to sixteen hours in the past; 
corn formerly required eighteen to twenty-five hours and now from 
six to eight; and cotton with the perfection of the picker (we had 
one on one of our plantations this year that worked at a rate equal 
to fifty negroes) will show a greater saving than both of these crops. 
Improved Methods and Machinery Strike at 
Inefficiency 
There is no phase of agriculture that has seemed so firmly en-
trenched behind the long hours and free labor of women and chil-
dren as the small dairy and truck farm. 
I have a friend who operates a true~ farm with tractors and all 
employed labor. In a recent letter. he said, "Last year we shipped 
673 cars of vegetables. We now have 600 acres of spring lettuce 
.... " I will not reveal his profit figures, but I think they would 
look good on the books of any corporation. We are also commer-
cial producers of vegetables in the southern Mississippi region. We 
have found it profitable to grow vegetables on a commercial basis. 
In regard to the small dairy farmer I have often said the com-
mercial dairyman could not compete with him. It is the farmer 
milking, as a side line, six to a dozen cows that sets a price scale 
that the commercial dairyman cannot meet. In my opinion there is 
no phase of agriculture that faces such profound ch~nges as that 
of dairying. I have it from no less an authority than the head of 
the Bureau of Dairying of the U. S. Department of Agriculture 
that there are now in sucessful operation large (over 500 cow) 
plants that are producing milk at figures materially below those of 
the ordinary farmer-dairyman. To me these two groups represent 
the last bulwark of the so-called family-sized farm. Now please 
do not understand me as saying that there will be no more small 
farmers, or family-sized farms, or that corporations are just about 
ready to grab up all the land of the country. All that I am trying 
to point out is trends as I see them at this time. 
Briefly, then, I would say that these weather vanes simply mean 
• 
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the coming of business to agriculture-not necessarily from new or 
outside sources, but perhaps from within. A new and enlarged field 
is opened for men going into agriculture. It is possible for them to 
picture for themselves the management of an enterprise equal to our 
large industrial organizations. They can work toward the execu-
tive head of a farm or plantation that will pay well-to make this 
statement concrete, I will say $30,000 a year, as a friend of mine is 
now receiving. As I left the office to come here I received a letter 
from him, saying, "On our various units, our present crop appears 
to be pretty good. On one plantation of 5,000 acres we will pick 
3,600 bales; on the unit of 14,000 acres, 13,000 bales; on the unit 
of 2,872 acres, 2,750 bales." Thus from 21,872 acres, 19,350 bales 
of cotton are obtained that are worth in round figures almost 
$2,000,000. This yield in cotton is equivalent to 75 to 85 bushels 
of corn per acre from a production standpoint here in Illinois, but 
of course greater than that much corn from an economic stand-
point. If this is an indication of large-scale farming, surely it por-
tends much for the future. _ Over 440 pounds of cotton to the acre 
in a state whose average is about 177 pounds speaks well for 
methods. 
Better Management Helps All 
At this point I hear someone ask, "What is to become of the back-
bone of America's greatness-the independent farmer." I answer 
that we will change him from the inefficient, failing tenant, the class 
into which he is now drifting, to a profitable farm producer. If 
time permitted I should like to go into detail, telling of some of the 
eonditions on farms that we have and are now operating as they 
affect farm life. I will mention but one of them-the economic. 
I maintain that with aggressive and efficient management that 
not only directs and controls hired labor but also brings its influence 
to bear upon tenants as well, we will have a greater degree of pros-
perity in rural America than now exists. I will illustrate my point, 
not from the rich acres of Illinois, where we have the highest class 
()f tenants in this country, but from the South, where we have the 
poorest. 
Here in this region our normal system of tenant operation is to 
make a lease and in a measure turn the tenant loose to work out his 
()Wn salvation. The results of the system are so well known that 
I need not discuss them. In the South we lease to a tenant. but he 
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works directly under close supervision. On one Illinois farm where 
we have between 6,000 and 7,000 crop acres, our direct management 
cost is about 65 cents per crop acre. On a southern property of 
about 5,000 crop acres, the comparative management cost is about 
$4 per crop acre. .On our Illinois farms many of our tenants are 
failures and are flat broke. On our southern farms I asked our 
bookkeeper to show me how a few representative tenants have fared 
during the last three years. I note from his figures that one who 
has farmed from 23 to 25 acres has paid an annual operating debt 
of from $500 to $1,000 and has received in cash in addition from 
$500 to $1,000. Another with 40 acres has repaid from $1,400 to 
$1,800 per year and received in cash from $700 to $1 ,000. Many 
have netted from $300 to $1,000. 
Here is the point I wish to emphasize: These successful south-
ern tenants, with so little education that many of thein cannot write 
their names, are successful because management forces them to 
succeed. All their efforts are prescribed and laid down. Why! 
they would not make $200 a year on the very land they now farm 
if left undirected. In three years they would abandon it. 
Man's Day in Agriculture 
So again I say it means above all else that management, the 
man, in his relation to our future agriculture will be the outstand-
ing factor. With virgin lands and unlimited acres he was dwarfed 
by nature's generosity. Today we face depleted fertility, shaken 
confidence, and a period of readjustment and change. Only clear 
thinking by big brains will pull us thru. When you as loaners 
and investors in agriculture see real men at the helm, you will not 
only freely lend, but what is even better, you will take stock and 
become partners. 
We need not fear but that we will have the men when the time 
comes. The railroads developed their personnel, so did radio and 
aviation. By the same token, so will the business of agriculture. 
In an effort to express it in our own organization, we have 
taken for our 1929 slogan: 
"When I have said 'it can be done,' 
I know that then the fight is won; 
For it is true that from the man 
The yield is greater than the Ian.'" 
Economic Conditions and Their Effects 
on Land Values 
L. J. NoRTON 
Assistant Professor of E conomics, 
University of Illinois 
TER THE discussions of such a concrete subject as soils 
a consideration of the relationships between economic con-
ditions and land values will seem rather abstract. The em-
phasis on soils in this program, I believe, is correct. Soils are basic 
to land values. A knowledge of their properties is necessary to 
scientific appraisal or management. But there are economic forces 
that affect all farmers whatever type of soil they are farming. A 
drastic decline in prices such as that which occurred in 1920 and 
1921 affects farmers on the good soils and on the bad, altho those 
who have good lands and practice good management are able to 
weather the storm better than those who do not. 
It has been said that the success of the average man in farming 
depends a good bit on when he happened to be born. A man who 
commenced active farming in 1900 and had twenty years of rela-
tively favorable economic conditions to aid him had a different 
chance from that of his son, who started in 1919 and was faced 
the next year with a drastic decline in prices and with relatively 
unfavorable conditions in the ensuing years. So it was with the 
mortgage company; methods which were successful from 1900 to 
1920, when prices were rising, broke down in the years which fol-
lowed 1920. 
Changes in Land Values in Past Fifty Years 
Before we take up for consideration the various economic fac-
tors which affect land values, we may find it instructive to review 
briefly the history of farm lahd values in Illinois. Such a survey 
is made difficult by the scarcity of information. Probably less defi-
nite information is available as to actual changes in land values 
than about any other important class of property, for reasons which 
.are well known to all of you. Farm lands are extremely variable, 
not only with respect to natural fertility but also with respect to 
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location, upkeep, and improvements. Moreover the market is ordi-
narily sluggish. and much of the time is nominal. For these reasons 
it is very difficult to build up series of data which measure changes 
in values of farm lands. 
For general historical purposes we may use the information con-
tained in the Census of Agriculture. Every ten years each operating 
farmer is asked, in addition to supplying other information, to esti-
mate the value of the farms that he operates. For selected Illinois 
counties these values per acre have been as follows over the past 
fifty years: 
Champaign Clay Hancock Woodford 
1880. •. • ................. $ 29 $14 $ 34 $ 36 
1890 .................... 49 15 40 58 
1900 .................... 80 24 so 77 
1910 .................... 190 45 105 169 
1920 .................... 365 62 186 314 
1925 .................... 208 47 145 210 
For Champaign county the estimated value of farm land per 
acre increased by a little over 60 percent between 1880 and 1890 
and again between 1890 and 1900; it more than doubled in the first 
decade of this century; it nearly doubled again between 1910 and 
1920; but between 1920 and 1925 it fell to about 60 percent of the 
1920 figure. 
I do not wish to overburden you with history and will not go 
into the causes of the enormous rise which occurred between 1900 
and 1920. The increase during the latter part of this period reflects 
directly the influence of the high wartime prices. A pnrtion of the 
increase measures the salable value of added improvements, either 
on farms or. in the community, that added to the productivity or 
desirability of the land. A large part of the rise, however, was 
caused by the influence of two factors: ( 1) the purchasing power 
of corn-belt products was rising during this perio·d, that is, the 
output of the typical farm would exchange for increasing quantities 
of other goods; and (2) the processes of agricultural production 
were being cheapened by the adoption of improved methods. 
Rise Based Partly on Expected Increases 
This persistent rise in prices created a psychological attitude 
with respect to land values which has considerable to do with the 
situation of recent years. The idea became deep-seated that land 
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values must always continue to rise. You are all familiar with the 
arguments: there was only so much good land; population was 
steadily increasing; the demand for farm lands must, therefore, 
continue to increase indefinitely. This opinion had its influence 
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FIG. 15.-FARM REAL EsTATE VALUES IN ILLINOIS FRoM 1912 To 1929 
The average of farm real estate values for 1912, 1913, and 1914 are used 
as a base, or 100, percent. Farm land values in Illinois increased by about 
60 percent from 1912 to 1920, but since the latter date have declined. 
Down to 1927 the downward trend was very abrupt, but between 1927 and 
1929 it was only moderate. 
on land values. Men bought farms not only for the current income 
which they yielded but also in order to gain the expected increase 
in value. Some people have said that Illinois land was then capi-
talized at 3 percent. If capitalized at that rate and current incomes 
equalled $6 an acre, the value per acre would be $200. As a matter 
of fact, the rate earned was much higher than this if the enhance-
ment in value is taken into consideratjon. The average increase per 
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year between 1900 and 1910 was $11 per acre in Champaign county. 
When this is added to the current income it is obvious that the rate 
of return was much higher than the rate indicated by current re-
turns. Actually the rate of return was around 20 percent on 1900 
values. Such considerations created a very unstable structure which 
was bound to collapse whenever values stopped rising and people 
could no longer count on increases in value as part of their return. 
The situation is precisely analogous to that wh.ich has caused the 
spectacular decline in the prices of a number of stocks during the 
past month. The rise in stock values had led to excessive purchas-
ing by people who desired to share in the further rise. A collapse 
always follows such a situation, whether it develops in securities, 
in commodities, or in real estate. values based on expected in-
creases are particularly to be discounted when land is being ap-
praised for loan purposes. · 
Decline in Values Since 1920 
Figures as to recent changes in values are somewhat more com-
plete. Since 1912 the U. S. Department of Agriculture has been 
collecting information as to changes in farm land values. These 
are based on estimates by a large number of farmers and others 
as to the level of land values in their communities rather than on 
actual sale prices. They are published in the form of index num-
bers which indicate the percentages of the average value over the 
three years, 1912 to 1914. They can be found in the "Farm Real 
Estate Situation," prepared annually by Mr. E. H. Wiecking, our 
next speaker. The index numbers for Illinois have been as follows: 
1912, 97 
1913, 100 
1914, 103 
1915, 102 
1916, 105 
1917; 111 
1918, 119 
1919, 130 
1920, 160 
1921, 153 
1922, 126 
1923, 123 
1924, 116 
1925, 115 
1926, 109 
1927, 99 
1928, 96 
1929, 95 
The rise between 1910 and 1920 occurred chiefly after 1916, and 
there has been a steady decline since 1920. The changes between 
1928 and 1929 show the smallest decline between any two years 
during the period except between 1924 and 1925. 
What are the reasons for this drastic decline? They may be 
briefly summarized as follows: 
1. The unfavorable relationships between returns and costs 
which have prevailed during the period. 
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2. The elimination of all or of a large part of the speculative 
element in ·value based on the expectation of future increases in 
value. This factor is one which makes for a firmer foundation to 
values in the future. 
3. The scarcity of capital necessary to absorb the increased 
supply of farms placed on the market as a result of the unsettled 
conditions. 
The influence of the second factor is illustrated by the greater 
decline in value between 1920 and 1925 in counties of high land 
values. The average change in value per acre between 1920 and 
1925 in fifteen Illinois counties divided into three groups on the 
basis of their relative land values were as follows: 
Value Value 
'a in in Percentage 
Counties with - 1920 1925 Decrease decrease 
High land value ........... $338 $203 $135 40 
Medium land values2 •• .••••• 119 87 32 27 
Low land values3 •••••••••• • 64 so 14 21 
(lChampaign, DeWitt, Douglas, Ford, and McLean. 2Brown, Jersey, Jo Daviess, 
Macoupin, and Madison. 3Effingham, Fayette, Franklin, Hamilton, and Clay.) 
The declines were greater in the counties with the higher values 
whether measured in dollars or in percentage. Values in these 
counties included in 1920 a larger speculative element than in those 
where lower levels prevailed. 
Factors That Determine Land Values 
We might stop here and briefly consider the factors that deter-
mine land values. There are innumerable factors that may be con-
sidered in arriving at the vaiue of a particular class of land but they 
may all be summed up in three: ( 1) income; (2) rate of capitaliza-
tion; ( 3) market conditions. 
Income is the most important, but first let us consider the other 
two. First, the rate of capitalization: A farm that will yield an 
income of $10 per acre will be worth $200 if the buyer wants 5 
percent on his money, $333 if he is willing to take 3 percent, or 
$100 if he desires 10 percent. These are the sums of money which 
will yield an income of $10 at 5 percent and 3 percent respectively. 
This may be expressed in the familiar formula: 
V 1 annual income aue=------
rate 
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Personally, I think the farming business would be better off if it 
capitalized its income at a comparatively high rate. Land values 
would be lower, but over a period of years more of the income 
would be left in the business to provide working capital and less 
would go out as payment for interest on debts incurred in acquiring 
the ownership of high-priced land. 
If incomes are rising, values wil.l tend to go above the figure 
that such a formula would suggest. If they are falling, values will 
first be held above the value indicated by the capitalization formula, 
but if low incomes continue, values will finally go lower than 
the indicated values because people lose confidence in the business. 
The lag in adjustment of values to underlying conditions tends to 
draw out a period of liquidation and thus to delay the period when 
real recovery may begin. 
The real estate market will, of course, be influenced by other 
factors than incomes and interest rates. The supply of funds or 
credit in the hands of people who have the desire to buy land is an 
important factor. For example, suppose a wealthy man or a group 
of wealthy people come into a community with the desire to buy 
certain classes of property. Land values will immediately strengthen. 
There are plenty of illu·strations of this situation around any large 
city. Or, take . the case of a farming community composed of a 
very thrifty, efficient people who save money, accumulate capital, 
and wish to expand their- holdings. There, values will go above 
the figure indicated by capitalizing the income at the usual rate. 
Many Illinois farming communities illustrate this tendency. 
On the other hand, consider a community in which no capital 
is being accumulated and no outsiders are coming in. The farms 
that must be sold find very few purchasers. Values are likely to 
go lower than capitalized incomes warrant. 
The comparatively large sums of money required for the pur-
chase of the typical farm in the northern two-thirds of Illinois 
operates to depress values during times when capital is very cau-
tious about real estate. A farm of 240 acres at $200 an acre repre-
sents an investment of $48,000. A person of moderate means can-
not safely make the large investment necessary to establish a safe 
equity in such a property, and if prudent he will invest his money 
elsewhere. If such an individual wishes to buy farm land he will 
ordinarily go to some section where the total investment required 
is lower. 
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As only comparatively well-to-do persons can afford to buy 
and own farms in sections of high or moderately high land values, 
it becomes necessary to develop a class of comparatively wealthy 
landowners, and if these become temporarily embarrassed or dis-
interested, the bottom may drop out of V<!lues. 
Most lines of business having large capital requirements have 
found it necessary to tap the resources of a considerable number 
of people in order to get the necessary capital. This is done thru 
the form of business organization known as the corporation. One 
of the great advantages of the corporate form of organization is 
that it permits funds from a large number of people to be drawn 
into an enterprise. 
The development of corporations to own land ought to provide 
a stabilizing influence in land values and permit the ownership of 
farm lands to be much more widely diffused than at present. I 
wish to make clear that I refer to corporate ownership and not cor-
porate operation. Large-scale operation is quite a different matter 
from corporation ownership. 
There would be certain drawbacks to corporations organized to 
own lands. Among these would be: ( 1) lack of managers and 
standards for handling such enterprises; (2) the necessity of pay-
ing corporation taxes; ( 3) ignorance on the part of investors re-
garding such investments, which would make necessary a good 
deal of promotional work and · expense; and ( 4) the possibilities 
that it would offer to unscrupulous operators to u"nload overvalued 
lands which they have on their hands in a manner similar to that 
which has apparently been followed by certain of our recently 
organized investment trusts. These problems are not unsolvable. 
The advantages and disadvantages of corporate ownership of lands 
in areas where relatively large investments are necessary are worth 
more study than they have been given.1 
Importance of Income in Determining Land Values 
Altho market conditions are important in determining land 
values, income is of greater significance in determining what values 
will be in the long run. 
1The fact that certain provisions of the Illinois Corporation laws ap-
parently forbid the formation of corporations for the ownership of real 
estate is not a valid argument against this plan. Legal institutions can and 
should be adapted to economic needs. 
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Income is determined by two variables: gross income and ex-
penses. Gross income is, of course, determined by both produc-
tion and price, but over a series of years price changes are more 
important than changes in production. There has been no general 
decline in the productivity of Illinois farms during recent years; 
rather the trend has been in the opposite direction, particularly 
when changes in livestock production are taken into consideration. 
There are, of course, individual exceptions to this. Many farms 
have been allowed to run down and have decreased in productivity, 
but in general, productivity has been maintained if not increased. 
The real difficulty is that the prices of our staple products have 
been relatively low when compared with the prices of the items 
used in their production. This situation is graphically portrayed 
in Fig. 16. The averages of the various items from 1910 to 1914 
have been taken as a stand~rd with which the average price of 
two recent periods, 1921-1924 and 1925-1928, have been compared. 
Illinois land values were lower in the second half of the period 
than in the first, averaging 120 percent of 1912-1914 values for the 
first of these two periods and 100 percent in the second. On the 
other hand, ~he prices of most of our farm products were higher 
in this second period. The decline in land values during this second 
period is therefore not the result of lower prices; rather it reflects 
certain changes on the expense side and also the continued ad-
justment to the generally favorable conditions of the entire period. 
Price Situation As It Has Affected Income 
A few words about the relative price position of the different 
products may be in order. Oats were the cheapest of the selected 
products thruout the eight years. The reason is obvious: fewer 
horses. In the first four years, 1921-1924, which marked the lowest 
point in the agricultural depression, the price of hogs, corn, and 
cattle averaged only a little above pre-war; the price of wheat was 
somewhat higher, while the prices of eggs and chickens were in 
a more favorable position. In 1925-1928 the prices of corn, hogs, 
cattle, wheat, and eggs averaged between 140 and 150 percent of 
pre-war, while butter and chickens continued at a still higher figure 
than in 1921-1924. It is obvious that the farmer who sold a larger 
share of his farm output in the form of the higher-priced products 
would have had a larger gross income than one who continued to 
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produce and sell the cheaper products. For example, the oats crop 
will bring relatively larger returns when fed and sold as butter 
than when sold directly as oats. To know whether this change 
would be profitable or not, we would need to know the extra costs 
which the shift would make necessary. In regard to cattle we 
need to consider the cycle which occurs both in production and in 
price. The United States was in the phase of the cattle cycle from 
1921 to 1924, when very low prices prevailed, and in a very much 
higher price-phase from 1927 to 1928. 
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FIG. 16.-ILLINOIS LAND VALUES AND RELATED FACTORS 
The relative prices of leading products sold by Illinois farmers and 
costs of various items used by farmers, together with Illinois farm land 
values, are shown for two periods, 1921-1924 and 1925-1928, as percentages 
of the average for 1910-1914. 
In spite of higher prices for these important products in the 
latter four years, they have continued lower than those of the 
cost items. Here lies the root of the difficulty. The Department of 
Agriculture has compiled an index which shows the average changes 
in the prices of a group of articles commonly bought by farmers. 
These indexes indicate that the cost of these items was relatively 
much higher than were the prices of our more important crops in 
1921-1924 and slightly higher than the prices of these crops in 1925-
1928. The cost indexes increased very little between these two peri-
ods-from 154 in 1921-1924 to 156 in 1925-1928. The significance 
of these figures can best be illustrated by an example. In order to 
purchase the quantity of goods commonly used by farmers, which 
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could have been bought with 100 bushels of corn from 1910 to 
1914, 130 bushels would have been required in 1921-1924 and 115 
bushels in 1925-1928. Similarly increased quantities of the other 
staple products of Illinois farms would have been required to buy 
quantities of goods equal to those which could have been bought 
at 1910-1914 prices. 
Two other items need to· be considered: taxes and wages. Taxes 
on farm lands have been relatively much higher than the prices of 
products and were higher from 1925 to 1928 than from 1921 to 
1924. The result is that a much larger portion of the total pro-
duction of a farm has had to be paid out for this purpose than 
formerly. Farm wages have also been relatively higher than the 
prices of our important products and they, too, were relatively 
higher in the second period. 
These unfavorable ratios between the prices of our leading 
products and· the prices of the factors which enter into production 
costs have been· the primary cause for the decline in land value. 
The only men who have escaped the unfavorable consequence of 
these ratios are those who have in some way either increased their 
output or reduced the quantities of labor or of the various com-
modities used in production. Increased output may have been ob-
tained by working larger areas or by increasing the production from 
the same area in such ways as: ( 1) growing a larger proportion of 
the more productive crops, more soybeans and fewer oats, for ex-
ample; (2) keeping more livestock; or ( 3) getting better yields 
from crops or livestock. These things may be summed up in the 
expression good management. 
Causes of Unfavorable Price Relationships 
What are the causes of these unfavorable relationships between 
prices of products and cost factors? There is no single cause. 
Many people have unduly simplified the problem by assuming a 
single cause: 
Higher Wage Level. One factor that has contributed is a higher 
wage level. This factor not only has increased the costs of pur-
chased goods and been a primary factor in the higher tax burden 
(because taxes go largely to pay for labor in some form), but it 
has increased also the costs of marketing farm products. Increased 
marketing costs have tended to lower farm prices under the con-
ditions of excessive supply which have prevailed for many products. 
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This higher ~age level is in turn the result of a number of 
factors. A number of new industries have grown up in recent years 
that have greatly increased the demand for labor. The outstand-
ing example is the automobile industry with all of its affiliated 
lines: garages, repair-shops, filling stations, the greater part of 
the petroleum industry, in fact. Other factors which make for 
high wages are: ( 1) the increased efficiency with which labor is 
utilized in many lines; (2) the restriction on free immigration into 
this country, which tends to reduce the supply of labor; ( 3) the 
willingness and ability of both workmen and employers to limit 
output to quantities which can be sold at certain prices and which, 
therefore, maintain wages at certain levels; and ( 4) the attitude 
of certain employers who favor relatively high wages in order to 
get a superior grade of workmen and to create the purchasing power 
needed to absorb their production. 
The farming industry must meet squarely the fact that we are 
going to be faced with a relatively high wage level in this country 
for some years to come. This is going to make it economically 
impossible to use labor where it cannot be productive. The value 
of our poorer lands will thus be largely eliminated, and production 
on our better lands must be so organized that labor will be effec-
tively used, or labor will absorb such a large part of the product 
that there will be but little left to sustain values. Men can move 
but land cannot, and if men cannot earn wages equal to those ob-
tainable elsewhere, they will gradually leave the land. The lands 
that are poorly worked will be rel~tively poorer risks than previ-
ously. Loan agents will need to give more attention to manage-
ment than they formerly did. 
Inability to Adjust Output. A second factor which has caused 
these unfavorable price relationships is the inability of farmers to 
adjust their output to a point where higher prices can be obtained. 
Other industries do this; but farmers find the necessary adjust-
ments difficult, and the prices of farm products tend to conform 
to production rather than production to prices. ln the case of com-
modities grown on high-priced land, adjustments to low prices are 
particularly slow. On such land there is a large margin between 
return and costs which must be exhausted before production will 
be stopped. Moreover all of it is burdened with high taxes and 
much of it with high interest charges which must be met. These 
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high fixed charges tend to stimulate rather than to check produc-
tion. The great weakness of all plans for the stabilization of prices 
of farm products, whether it is to be done by cooperative asso-
ciations or by the government, is that farmers as individuals and 
as a whole are not willing to regulate production in the way that 
is necessary if prices are actually to be stabilized. 
It is one thing to make loans of 8 cents on cotton when the 
bottom has dropped out of the market and prices gone below costs 
of production. But it is quite another thing to make loans of 16 
cents c;m cotton and $1.20 on wheat when the prices of both are 
comparatively high. 
Loss of Feed Grain Market. The loss of the market for oats 
and other feed grains as the result of substitution of automotive 
power for horse power has been a very important factor in our 
situation in Illinois. This has not only weakened the market for 
oats but also released large quantities of feed, which has increased 
the output of other farm products. 
Lower Demand for Corn as Food. Wheat and corn have been 
adversely influenced by the decline in the quantities used in human 
food. The declines in the consumption of corn as a food have 
been particularly striking. Only about 50 percent as much corn has 
been ground into corn meal in merchant mills annually in recent 
years as before the war. This decline has not been fully off-set 
by the increased use of corn for other industrial purpose . 
Improved Methods of Production. In my opinion improved 
methods of production have cheapened hogs, corn, wheat, and eggs. 
The adopted improvements in connection with corn and hogs have 
been chiefly those relating to hog production. But the cheapening 
of hogs has tended to cheapen corn. Statistics indicate that from 
1921 to 1928, 40 percent more pork and lard was produced in this 
country than from 1910 to 1914, while the corn crops averaged 
only 3 percent larger. Population increased only about 25 percent 
between these two . periods. Improved methods of production have 
played their part in this increased output. New methods of harvest-
ing have cheapened wheat production, particularly in Kansas and 
other western states, and this has led to increased production. 
Altho the adoption of these improved methods has increased the 
sales of those farmers who have adopted them, it has reduced 
prices, and likely has reduced also the total gross returns from 
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the product, for prices usually decrease in greater ratio than pro-
duction increases. 
There is a definite conflict at this point between the interest of 
the individual and the interest of the group. The individual can 
better his position or maintain his old position in a period of low 
prices only by adopting improved methods and increasing his out-
put. But this lovvers prices. Industry has developed a technic of 
production control along with a program of increased efficiency. 
A successful automobile manufacturer vigorously adopts improved 
methods which cheapen costs and lower the price of cars, but at the 
same time does not make any more cars than he can sell at a price 
which he names. So far no system by which output may be con-
trolled has been evolved for the farming business to complement a 
rather widespread policy of adopting improved methods of pro-
duction. · 
Tariff. The operation of the tariff has tended to widen the dis-
parity between prices and costs in the case of hogs, corn, and wheat 
for the reason that we export these products most of the time, 
and import duties have therefore no influence on their prices. On 
the other hand, the prices of many of the things that are bought 
by farmers are increased by the tariff. The cost of a protective 
tariff always bears heavily on producers for the export markets. 
The owners of corn-belt land have paid heavily for the privilege 
of living in a country where the protective policy is a part of the 
established order. 
These six factors do not completely explain the discrepancy be-
tween prices of farm products and of farm cost factors but they 
have all been important. 
What of the Future? 
In my opinion the discrepancy between the prices of farm 
products and of cost factors will lessen during the next few years, 
just as the margin between prices of products and commodity cost 
items has narrowed in the last few years. There are important 
opinions to the contrary. Those holding the contrary view base 
their opinion on one or the other of two principal lines of argu-
ment: first, that the rapid adoption of improved methods of pro-
duction will cheapen farm products; and second, that in the event 
of a continued decline in the generai level of prices, prices of farm 
products will decline more than those of industrial products. 
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On the second point many economists believe that a dec1ine in 
the price level is inevitable because world gold production is not 
keeping pace with world demand for gold. There is good evidence 
to demonstrate that when the production of gold falls below a 
certain ratio to existing stocks of gold, commodity prices decline. 
We seem to be approaching, or to have reached, such a point. As 
a matter of fact, the general level of wholesale prices has been 
declining in this country since 1925, and at the same time prices 
of farm products have been rising. 
As I said a moment ago, I disagree with the view that farm 
prices will drop faster than industrial prices. Time does not per-
mit development of the reasons for this view. In general, it seems 
to me that the forces making for cheaper industrial products are 
stronger than those making for cheaper farm products. The prin-
ciple of diminishing returns, or the economic law that production 
cannot be increased above a certain point without increasing costs 
per unit, holds in farm production even tho it may be temporarily 
in disrepute. It is my opinion, therefore, that unless revolutionary 
changes in methods of producing farm products are discovered 
and more rapidly adopted than they have ever been in the past, the 
prices of our major Illinois farm products, with the possible ex-
ception of wheat, will not decline as rapidly as the average of other 
commodities. If this view proves to be correct, the income basis for 
land values should improve. This will furnish the basis for more 
stable, if not higher, prices. 
It should also be noted that in the event of a declining price 
level, interest rates will likely decline, as they did in the eighties 
and nineties in the last century. This would tend toward higher 
land values. 
In spite of these considerations which point toward more stable 
or higher values, it is my opinion that so long as the capital needs 
of agriculture, except those provided by first-mortgage money, 
must be supplied out of savings of operating farmers or of land-
owners, there are going to be times when the market for farm land 
is rather thin. Some mechanism which would permit capital to flow 
into the ownership of land as it goes into other industries would 
have considerable stabilizing value. 
Methods of Appraisal and Their 
Application to Farm Real 
Estate Values 
E. H. WIECKING 
Agricultural Economist, Division of Land Economics, 
Bureau of Agricultural Economics, U. S. Department of Agriculture 
T HE TOPIC under discussion at this hour is "Methods of Appraisal and Their Application to Farm Real Estate Values." I undertake discussing that subject with consider-
able hesitation. Many if not most of the men here have made farm 
real estate valuation the subject of a lifetime of study and daily 
practice. The work in that field in the Department of Agriculture 
is very new and the United States is a large country to cover. 
Whereas you are graduates, we are beginners still in the kinder-
garten. 
Appraisal practice, furthermore, has been discussed so much that 
we can't bring you very much that is new. Certainly I will not 
undertake to outline the foolproof and 100 percent perfect method 
of valuation. We haven't yet either developed or discovered that 
"scientific appraisal method" of which so much has been said 
and written. Perhaps appraisal can never become a science but 
will remain an art in which experience and judgment will always 
play an important if not a major part. 
And perhaps the other men on the program are being let off 
rather easy. The appraiser has to work out a single figure, a valua-
tion in dollars and cents. And so it is no small job to be held 
responsible for prescribing a method for taking soils and build-
ings and road and location and product prices and costs and earn-
ings and management, etc., and weighing each of them into one 
final figure that the appraiser can defend before his loan committee. 
Altho appraisal methods have received considerable attention in 
the past, the tremendous fluctuations in values during the last fif-
teen years apparently have given rise to a feeling that perhaps the 
methods of valuation in use have not been what they should be 
and that improvement might be made. The steady annual rise in 
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corn-belt values up to 1920 no doubt lulled people into a feeling of 
undue security and confidence in the future. Such confidence 
naturally didn't raise many problems in appraisal. Today even tho 
the farm real estate situation has now begun to clear somewhat, the 
future can hardly as yet be said to be clearly defined. At any rate, 
leaders in the mortgage banking field seem to be of the opinion that 
now 'is a good time to compare notes before the last fifteen years 
are entirely forgotten, and the memory after all is short. Perhaps 
therefore there is a place on a program of this kind for offering 
some general observations on appraisal practice, and for indicating 
a few lines along which improvement might lie. If these obser-
vations and suggestions do not meet with your approval I hope you 
will say so, for it is only by mutual discussion that progress can 
most effectively be made. 
In general a valuation ~ay be arrived at on two bases: in-
directly by the income route, or directly by direct estimation of 
probable sale price or "market value." Appraisal by the direct 
method seems to be typical of American farm valuation practice. 
Valuation indirectly thru income appears to be typical in such 
countries as England and Japan, for example. Valuation thru 
income is also used for certain of the higher types of income 
property in American cities. 
Mortgage Lending Involves at Least 
Four Questions 
In mortgage lending, and that is what most of us here are pri-
marily interested in, I take it, four questions need to be answered. 
The first of these is, "What is the probable market price, probable 
sales value, of the farm at the present time?" The second is: "What 
can be realized for the place at some future time, if foreclosure has 
to be made, or at the maturity of the loan if the mortgagee wants 
his money?" The third question is: "What income will there be 
from the farm with which to meet interest and principal payments?" 
The fourth question is: "Is the borrower the sort of person who 
will make an honest and effective effort to meet his payments when 
they are due ?"1 
1The writer wishes to acknowledge his indebtedness to Professors A. 
G. Black and J. D. Black, whose paper on a topic similar to that of this 
address appeared in the Journal of Land and Public Utility Economics in 
October, 1926, page 396. 
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Answer to the first question, "\Vhat is the present market value 
of the farm?" is, or in the past at least seems to have been, given 
the most attention in appraisal in this country. Its procedure is 
familiar to all of you. It is valuation by comparison. The particu-
lar place under . consideration is compared with farms that have 
recently been sold in the neighborhood, or with a "standard" farm 
which the appraiser soon sets up as he becomes familiar with a 
section, and an estimated value accordingly placed on it il). relation 
to the going sales price-level. Abnormal sales are eliminated, of 
course. Some companies have gone a step· further with this com-
parative process and have devised score cards by which each farm 
is rated or graded. A certain percentage is allowed for sojl, for 
buildings, for · location, community, etc., and a 100 percent farm 
would be given the value of what the current sales value of the 
"standard" farm is considered to be. An 80 percent score would be 
given a value of 20 percent less than "standard," etc. The percent-
age influence or weight to be allowed each factor is of course largely 
a matter of judgment and experience. 
The second question probably has been given more consideration 
since 1920 than before 1920. One of the most important questions 
to all people in any way concerned with values directly or indirectly 
is "What will the future level of values be?" "Which way will the 
whole value level move and how much?" Provision for a different 
future level was in part taken care of by the customary 50 percent 
loan maximum, by conservative appraised values, by flat loan limits. 
But in the corn belt at least there were other risks in that margin 
of safety also, and it didn't always prove sufficient. 
In American appraisal practice I believe one . can say that as a 
rule income plays a minor part or no part at all so far as actual 
valuation is concerned. Valuation, strictly speaking, on the basis 
of income is not found here as it is in England, for example, or 
in Japan. That of course does not mean that income may not be 
considered here. Usually income when considered seems to be con-
sidered only to answer the question, "Will the income from the 
place be sufficient to cover interest and principal payments?" The 
answer is usually sought in the results of the previous year's opera-
tions as furnished by the applicant and verified by the examiner. 
In some instances, recently, bankers have gone farther and required 
complete financial statements of their borrowers. In recent . years 
this aspect of lending has been given more attention than formerly. 
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So far as the fourth question is concerned, the personal reputa-
tion of the applicant is of course a matter of individual investiga-
tion and judgment, of which little need be said in a discussion such 
as this except tha~ questions of personal integrity properly have 
little place in the valuation of land as such, altho occasionally we 
find the belief that lower credit risks should receive lower appraised 
valuations. Adjustment for such risk-if the loan is made at all-
more properly should be made in the amount of loan allowed and 
the question of valuation kept on a clear and logical basis. 
Experience Tables for Farm Appraisal 
What observations on these practices may be offered and what 
suggestions may be advanced for possible improvement? Taking the 
TABLE 7.-APPROXIMATE VALUE PER ACRE ADDED TO THE REAL EsTATE BY 
SuccEssiVE INCREMENTS oF BuiLDINGS VALUED AT CosT oF 
REPLACEMENT NEW LESS DEPRECIATION 
Successive increments Increase in the value Total building value Average value of the 
of building value of the real estate added per acre real estate per acre 
added per acre per acre 
0 0 0 $170 
$12.50 $20 $12.50 190 
12 .50 15 25.00 206 
12.50 8 37.50 213 
12.50 6 50 .00 219 
12.50 5 62.50 224 
12.50 4 75.00 228 
12.50 3 87.50 231 
12.50 2 100.00 233 
12.50 1 112.50 234 
12 .50 0 125 . 00 234 
12.50 0 137 . 50 234 
12.50 0 150 . 00 234 
first of these four questions, "What is the market value of the farm 
today?" may not something be gained by borrowing a leaf from the 
book of our city friends and undertaking the compilation of experi-
ence tables which might be used as a guide for appraisal? City 
appraisers, for example, have worked out tables of "depth influ-
ence," "corner influence," "alley influence," etc., under which the 
average additions or deductions from value to be made for depth of 
lot, location in the block or square, presence or absence of an alley, 
and other factors have been determined. These are "experience 
tables" based on the combined experience of city appraisers and 
verified by the available statistical data. Are they interpreted to 
mean that the resulting tables and curves are to be followed exactly 
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under all conditi.ons and at all times without deviation and without 
the exercise of judgment on the part of the individual appraiser? 
Of course not, but they have been found to be a useful guide to the 
examiner and a useful check to the reviewing appraiser or other 
controlling office because here are assembled and summarized the 
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Statistical methods now available suggest the usefulness of compiling 
"experience tables" which show the typical relations of various factors to 
the value of farm real estate. 
combined experience of many individuals. Can that be done for the 
farm real estate field? We have been experimenting with that sort 
of thing merely to see what might be done. Some of the results are 
"ven in Table 7 and in Fig. 17. 
Table 7, for example, is taken from an Iowa land appraisal 
study. It shows the net effect (that is, after the influence of other 
factors is allowed for) of buildings of various valuations per acre 
upon the value of the farm real estate as a whole per acre. Build-
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ings were valued on the basis of cost of replacement new, less de-
preciat~on. The most important thing to note in this table is that 
the same value of buildings added· per acre does not always add the 
same amount of value to the value of the entire farm as a going 
concern. Finally a point is reached beyond which further addi-
tions of building value add little or nothing.1 A chart or table 
such as this, put of course in a more usable form, would indicate 
approximately how much on the average might be allowed for build-
ings of various valuations. 
Fig. 17 shows the net effect upon value of several items as found 
in a land appraisal study in Indiana. This chart is not especially 
readable in its present form. However, for present purposes the 
curves may be interpreted as follows, using "distance to market" 
as an example: A farm a half mile from the market town averaged 
about $215 an acre in the area studied. A farm three miles from 
town, after the influence of the other factors affecting value had 
been eliminated or "held constant" by statistical means, so that 
only the influence of distance alone was left, averaged about $198, 
or $17 an acre less. A farm nine miles from market averaged about 
$185 an acre. This was about $30 an acre less than a substantially 
similar farm a half mile from town, and about $13 an acre less 
than the same kind of farm was worth three miles from town. 
The other curves of Fig. 17 may be read in the same way. After 
building values reached about $40 per acre, very little was added to 
the value of the farm by further additions. A farm with practically 
all of its land improved for cropping, for example, wasn't any more 
valuable than one 80 percent available for cropping. The relation 
of value and soil fertility as measured by the average yield of corn 
is also shown in this chart. Corn yield, of course, is only a rough 
measure of soil quality which was adopted for preliminary experi-
mental purposes. We are now experimenting with measuring the 
value of soil types directly. Here again, as in all appraisal work, the 
work of the soils people, such as that done by the members of the 
Agronomy Department of the University of Illinois, is providing an 
indispensable foundation of information upon which to build. 
1In this table the apparent addition to real estate value of amounts 
greater than building value added is discussed in "The Relationship of Farm 
Buildings and Improved Roads to Land Values," a mimeographed publication 
of the Bureau of Agricultural Economics, page 8. 
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The relation of roads to farm values is another question of in-
terest. In a study of this kind made in Chester county, a farm on 
a hard-surfaced road, other things being equal, · was found to be 
worth about $32 an acre more than one on a broken-stone or grav-
elled road, and $39 an acre more than one on a dirt road. It must 
be remembered, however, in all these studies that the results obtained 
in one section of the country under one set of conditions may be 
very different from those obtained in another section under a differ-
ent set of conditions. Preliminary results obtained in another study 
now in progress in southern Wisconsin, for example, indicate simi-
lar differentials as were found in Chester county, Pennsylvania, · 
but they are very much smaller. 
For these studies we used individual farm reports which we 
ourselves obtained, but other sources of data could be used as well 
or better, such as appraisers' reports, for instance. These investi-
gations, as I said, are purely experimental in nature, but so far at 
least they look like a promising line of further development. It 
should also be said that the preliminary results given here for il-
lustrative purposes will be put into a much more readily usable 
form when these studies are completed. 
Can Future Land Values Be Forecast? 
In 1929 average farm real-estate values per acre for the country 
as a whole were 70 percent higher than during 1912-1914. Now 
they are about 16 percent higher. If our figures are correct, the 
illinois average in 1920 was 60 percent higher than pre-war. Today 
it is 5 percent below the 1912-1914 average. But values in all sec-
tions of the country have not moved in the same way during the 
last fifteen years, and so we find wide differences both in the ex-
tent of rise during the "boom," and in the extent of deflation since. 
These differences in level are indicated graphically in Fig. 18. 
The lines on this chart represent the average values per acre 
of several neighboring states combined into one group average. 
The averages for Illinois and the entire United States are also 
own. These averages are expressed in this chart as a percentage 
f the average values prevailing in 1912 to 1914. Along the bottom 
e given the years from 1920 to date. The .wide difference in the 
avior of values in different sections of the country during the 
t fifteen years is easily seen. 
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And where will these lines be in 1935? A year or two ago 
thirteen of eighteen economists of the country who ventured to 
express an opinion one way or the other estimated that the di-
rection of the general price level as measured by wholesale prices 
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The movement of farm real-estate values both in the extent of rise dur-
ing the "boom" and in the character of the deflation thereafter, varied con-
siderably as between the different regions of the country. Where will these 
lines be in 1935? 
for commodities would be downward over the next 10 years. What 
of farm real estate values? 
Can future land values be forecasted? Certainly little fore-
casting in the real forecasting sense was done with land values 
prior to 1920. Forecasting the future is of course one of the most 
difficult tasks to be given anybody, be it forecasting politics, the 
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stock market, or land values. But tho forecasting is difficult, it can-
not be escaped. Every time a man buys a farm or makes a loan 
he is making a forecast, tho he may not always realize it. Can we 
be so confident of an early resumption of the upward trend in land 
values? Certainly there are new forces in the picture which will 
need to be carefully considered, and some of the old forces may 
have lost their former power .. · In this day and age of rapid change, 
probably careful study of all the factors which may bear upon the 
future level of values will be well worth while, not that a 100 per-
cent perfect forecast can be made, but because we cannot escape the 
future, and therefore anything which can be done towards making 
the best guess we can will be better than doing nothing or trusting 
to good luck. Take for example the regional studies which, I under-
stand, are made by the research staff of the American Telephone 
and Telegraph Company. That company cannot escape forecasting 
either, and so in 1929 they are making the best reasoned, studied 
guess they can as to the future needs for telephone equipment to 
the year 1950, with of course periodic revisions from year to year. 
Is similar research worth trying for farm real-estate values if only 
to see what can be done? 
Valuation Thru Income Meets With Difficulties 
And what is to be said of the much mentioned question of in-
come and its relation to valuation? In general it may be said that 
to date at least, under the conditions existing in this country, at-
tempts to arrive at values thru income have met with rather dis-
turbing difficulties. That doesn't mean that values are not based 
on income or that American loan practice today does not consider 
income; it does, as I have already explained. Nor is it to say that 
an income valuation basis may not be devised or adopted. Because 
of the importance of income we need to give that subject all the 
study we can. In that connection the farm income work which is 
being carried on here at the College of Agriculture of the Uni-
versity of Illinois is an important development. But in the last 
analysis a farm will be considered to be worth what it w~ll bring 
on the market; and in this country, where we normally do have 
a comparatively free and active market for far~ lands, probably 
sale price will continue to be used as t4e final test. 
It is probably necessary only to mention very briefly some of the 
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difficulties which have so far been encountered in trying to place 
values on farm real estate indirectly thru income. One of the diffi-
culties is in getting accurate income data. A mistake of only $50, 
for example, capitalized at 5 percent me'ans $1,000 in valuation. A 
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FIG. 19.-RATIO OF CASH RENT TO LAND VALUE, BY COUNTIES, 1920 
In 1920 farm real-estate values showed a widely varying relationship to 
their gross earnings as measured by cash rents. 
second difficulty is that income varies so much with management. 
Capitalization ·of management into land values is of course a doubt-
ful practice. In the third place, it is sometimes rather difficult to 
define what the capitalizable income shall be, and how to compute 
it. For example, how shall the contribution _of the farm to family 
living iU: the way of food, fuel, and house rent be valued? How 
shall the value of the operator's labor be satisfactorily arrived at? 
How shall the family labor be valued? In the fourth place, what 
interest rate for capitalization purposes will be selected? And finally, 
farm real estate values, like other more or less durable income 
bearers, reflect the future. Ascertaining present incomes accurately 
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enough for valuation purposes has been found hard enough; fore-
casting long range future incomes is much more difficult. 
Land Values May Vary Widely in Composition 
But altho valuation thru income at present appears to offer 
many difficulties, there is a line of income investigation which does 
appear to offer more immediate possibilities of useful service. If 
a farm is worth what it will bring, so also is one year's use of the 
farm worth what it will bring on the market. This takes the form 
of cash rent. In some sections of the country there is. enough com-
petitive cash renting to give an index of what a year's use of the 
real estate is considered to be worth. Using selected cash rents 
TABLE 8.-RATIO OF NET CASH RENTS TO FARM REAL EsTATE VALUATIONS, AND 
AVERAGE FIRST MORTGAGE RATES OF INTEREST IN SELECTED AREAS, 1920 
Number of 
Area counties 
included 
Western Ohio-eastern Indiana . . . . . . . . . . . . . 36 
Southern Wisconsin (including 2 counties in 
northern Illinois) . . . . . . . . . . . . . . . . . . . . 10 
Iowa, northern Illinois, southern Minnesota, 
southeastern South Dakota, eastern 
Nebraska . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 
Central Minnesota. . . . . . . . . . . . . . . . . . . . . . . 24 
Yazoo-Mississippi Delta. . . . . . . . . . . . . . . . . . 31 
Ratio of net 
cash rents to 
values 
perct. 
3.4 
2.8 
2 .4 
2.2 
6 . 5 
Average mort-
gage rate of 
interest 
per ct. 
5.8 
5.2 
5.5 
5.8 
6.9 
and computing the percentage rate which they represented on going 
valuations of farm real estate in 1920, we found some rather in-
teresting variations in the relation of current land income to current 
land values. These are indicated on a gross basis by counties in 
Fig. 19. The lighter the shading on this map, the smaller the per-
centage rate. You will notice the wide variations from region to 
region. 
On the basis of net cash rents after taxes and depreciation on 
buildings, the average percentage rates which we found for several 
large typical areas and the average first mortgage rates of interest 
in those same areas are shown in Table 8. 
These results are for the. one year of 1920 only. But they repre-
sent a cross-section of a trend or movement that had been going 
on for many years before 1920, just as it is going on today. We 
do have some information as to what this trend was before 1920, 
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but our data are for two areas only, Iowa and northwestern Ohio. 
The trend for these two sections is shown in the lower left-hand 
corner of the map.· The steady lowering of the rate of land income 
to land values up to 1920 is clearly shown. (All the rates on the 
map are gross, not net.) Values rose faster than earnings. 
In Iowa, for example, the effect was a drop in the ratio of rent 
to value as follows: 
1900-7.7 percent, gross 
1910--4.3 percent, gross 
1920-3.6 percent, gross 2.6 percent net (after taxes 
and building depreciation) 
Apparently what happened up to 1920 was, as you all know, 
that the favorable experience of the past was projected into the 
future and these expected increases in incomes began to be recog-
nized by buyer.s and sellers and were, in effect, included in the 
price. In other words, future expectations were "discounted" or 
"capitalized" into current valuations. Altho there were other factors 
contributing to this result, greater and greater capitalization of a 
future considered to be fully as favorable and certain as the past, 
probably was a large influence back of this steady tendency for 
values to move up faster than earnings. 
What has happened in Iowa since 1920 is shown by the fol-
lowing: 1925--4.8 percent, gross 
3.4 percent, net 
1927-5.2 percent, gross 
1928-5.4 percent, gross 
1929-5.6 percent, gross 
For the state of Illinois, the gross return in 1920 was 3.6 per-
cent. By 1925 it had risen to 4.8 percent. 
The trend, as you see, now is in the opposite direction from what 
it was before 1920. 
If we take the net cash rents and the average mortgage rates of 
interest which I read a moment ago, and see how much of a value 
these rents would pay those rates of interest on, we find some rather 
interesting results. In the western Ohio-eastern Indiana area, the 
net cash rent would pay the prevailing rate of interest on only 58 
percent· of the prevailing values. In the large area which included 
Iowa, northern ·Illinois, southern Minnesota, etc., the average net 
land in~ome would pay the inter.est on only 44 percent. In the cen-
tral ·Minnesota area interest would be paid on only 38 percent of 
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prevailing values. Down in the Yazoo-Mississippi Delta, on the 
other hand, net rent would pay the prevailing interest rate on 94 
percent of the values then current. 
Information such as this, tho of course not 100 percent accurate, 
would seem to be useful in indicating the changing composition of 
values, the changing land value structure. And those who are in 
control of loan policies have an important interest in that composi-
tion because a 50 percent loan where only 38 percent of the present 
value of the land is paying interest so to speak, is one thing. A 
50 percent loan where 94 percent of present value is earning interest 
is another matter, assuming of course that there are not other 
risks to be offset. Perhaps this great variation in the composition 
of land values is one reason why some companies loaning on a 
50 percent basis in some sections of the country suffered greater 
losses than others loaning on the same 50 percent basis in other 
sections. 
Would not such statistical information compiled yearly, say, be 
of benefit by indicating the changing relationships of land income 
to land value, the changing foundations of the value structure? Nor 
would such information be for the benefit only of the lender to 
hold loans down. Such studies might very well indicate that the 
customary limits in certain areas could be raised. 
Experience of Recent Years Suggests Program 
The conditions of recent years naturally have stimulated think-
ing along different lines by different people. The line along whi~h 
we have been thinking, as you can see, is that of more facts. Accu-
rate information after all is the basis of wise action. It is rather 
surprising to find how little information there is for the farm real-
estate field with its 10 billions of mortgages and its 50 billions of 
invested capital-information at any rate that is assembled and 
readily available. In comparison with the highly organized statisti-
cal and other information services which have been developed for 
other investment fields, those developed for the special needs of the 
farm real-estate field seem small indeed. 
Not long ago, for example, the chief appraiser of a large farm-
mortgage organization said that probably one thing which he could 
make as much immediate use of as anything was the statistics of 
sales, carefully classified of course, made available for areas that 
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were not too large to cover up important variations within, and 
systematically compiled and kept up to date. He said that he 
tried to do this for his loan territory by having his men collect this 
information during slack time. But he said that they never had 
the time to do the work very satisfactorily. 
And when one stops to think of it, isn't it rather surprising to 
find that for almost no sections of this country do we have sale 
prices regularly and systematically compiled or made available in 
time to be of much use? And then one begins to wonder how many 
other agencies, mortgage and otherwise, are trying to do the same 
thing that organization was trying to do. Isn't there a place for 
an information clearing house, a central statistical agency of some 
kind, which would collect and compile needed statistical information 
as it should be compiled, and save possible duplication of effort? 
The single item of sales prices, for example, would serve at least 
two other purposes than as a basis for appraisals and for noting 
the relation to land incomes. Together with assessed valuations, 
they would give those interested in farm taxation an indication of 
inequitable assessment. Together with reports of the loans, if any, 
against the places sold, they would give a running check on whether 
loans might be getting too full in any particular section. And after 
a period of years of course they would provide data for the research 
worker for determining if such things as land price cycles, for ex-
ample, exist, for working with the forecasting of land values, etc. 
There are of course many other types of information that would 
be useful. What I have mentioned is just one illustration. There 
probably are a lot of valuable experience data, for example, hidden 
in the files of the mortgage banker, which if analyzed might yield 
some very instructive results for the mutual benefit of all con-
cerned. 
The Mortgage Bankers Association of America, I believe, is 
responsible for the addition of the words "land appraisers" to the 
title of this short course. The plan of the association, I under-
stand, is eventually to have a land-valuation short course held in 
each of the principal agricultural colleges of the country. That pro-
gram represents an important new movement in the farm-mortgage 
field. It is a movement with far reaching possibilities. It may lead, 
for example, to the establishment of a regular four-year course 
for appraisers in our agricultural colleges in which young men may 
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be trained for the profession, similar to the way they are trained 
in Japan and England, for example. It may lead eventually to the 
formulation of definite standards of ethics and practice, and an 
examination for proficiency before a man will be considered ac-
ceptable as an appraiser. In England, for example, appraising is 
entrusted to members of old established appraisers' organizations 
into which members are admitted only after satisfactorily complet-
ing a detailed and comprehensive ·examination. Perhaps some day 
such professional appraisers' societies will be developed in this 
country. 
But whatever the future of this important new movement, it 
would seem that among the suggestions meriting consideration at 
this time of self-examination in the farm-mortgage field is the de-
velopment of a systematic program of basic information and 
research. After all, improvement in any profession is dependent 
upon the development of fundamental facts. Those facts are of 
two types: first and most important, perhaps, is basic up-to:..date 
statistical information which will tell us what the current farm T·eal-
estate situation is, where we have come from, and which way we 
seem to be drifting; and second, more detailed investigations into 
causes, methods; and policies. Some may feel this to be unnecessary 
because of their knowledge of conditions in their own local com-
munities. But very often conditions in one's local community are 
not typical and are deceiving as to the broad, underlying forces ac-
tually at work. 
It is a belief in the importance of considering such a program at 
this time that has led me to emphasize it so much today. 
Farm Earnings and Land Values on 
Fifteen Hundred Illinois Farms 
H. C. M. CASE 
Head of D epartment of Farm Organization and Management, 
University of Illinois 
RELATIVELY little has been said in this conference about the personal side of farming. Yet it is the ability of the farm operatnr that must receive careful attention in all 
farm-management research work and that should be a factor of 
careful consideration when farm loans are to be approved. 
I happen to know of one farmer who received a good-sized 
loan on his farm on the strength of his farm records and without 
careful inspection of the land · itself by the appraiser. This farmer 
approached the local .farm loan representative to obtain a loan on 
his farm in order to increase his acreage and go ahead with certain 
improvements on the land he already owned. He was told that 
he was asking for more money per acre than was usually loaned 
on land of the type he had. After he explained that he was making 
a good return on the farm, the local agent sent in the application. 
The farmer outlined to the appraiser the plan of farming which he 
was following. He showed the appraiser the financial results of his 
farm business over several years' time in the Illinois Farm Account 
book. The records showed that he had consistently made good 
returns on his farm and that the earnings had gradually increased. 
In comparison with other farms in the county, this man's farm 
stood near the top of the list. This analysis convinced the appraiser 
and the loan was approved. 
This incident is interesting because it shows the importance of 
appraising the man as well as the land when a loan is to be made 
on a particular farm. 
Indications of Operator's Ability 
If the basis for a farm loan is going to include the appraisal of 
the man himself, what are the conditions to look for on the farm 
which will show the man's worth as a manager? Studies made by 
the Department of Farm Organization and Management of the 
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University of Illinois during the past fifteen years show that there 
are certain conditions, including good crop yields, careful selection 
of the kinds and amounts of crops and livestock to be produced, 
good livestock management, and the control of expenses, that are 
essential to the most profitable operation of a corn-belt farm. The 
requirements of good farming have been expressed by the fol-
lowing definite principles: 
1. Good yields tend to reduce the unit cost of producing farm 
crops. 
2. A large percentage of land in the higher profit crops means 
larger profits. 
3. Livestock production as a means of marketing crops makes 
for larger farm income. 
4. Efficient feeding and handling of livestock materially re-
duces cost of production. 
5. A large volume of business is necessary for profitable farm-
mg. 
6. A well-organized system of crop and livestock production 
helps use available man labor advantageously. 
7. Costs are reduced when the supply of horse and mechanical 
power fits the farm needs and is economically handled. 
8. Buildings, machinery, and other equipment expense must be 
kept under control if low-production costs are to be ob-
tained. 
9. A good farm layout and a well-developed farmstead make 
for economical operation. 
10. Diversity of crop production helps to insure long-time 
profits. 
11. Production planned in accordance. with market demands 
makes for a larger margin of profit. 
The man we are using as an example realized the importance of 
the above points and was operating his farm with due attention 
to them. He had applied limestone, and this had made it possible 
for him to grow sweet clover and alfalfa as high-profit crops. In 
adding these to his system of cropping, he had worked out a good 
rotation for maintaining a large portion of the land in high-profit 
crops in his area and also had included a good field system that 
gave about equal acreage to each crop in the rotation. He had fol-
lowed a definite rotation for some time, which had noticeably im-
proved the yield. 
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After improving his land and growing sweet clover and alfalfa, 
he added lime to the pasture land in order to increase its produc-
tivity. He then found it necessary to carry considerable livestock 
in order to utilize the amount of legume hay and pasture that he 
was producing. Not only did he increase the amount of livestock, 
but he was careful to select animals of good quality that would 
efficiently convert feed into more livestock and livestock products. 
The rotation of crops that was adopted, combined with the live-
stock enterprise, provided a good working plan for the entire year, 
using labor and power to advantage. One thing for which this man 
TABLE 9.-FOUR-YEAR FINANCIAL RECORD OF A WELL-MANAGED FARM (1925-
1928) COMPARED WITH AVERAGE OF 38 FARMS FOR 1928 
Average of 
1925 1926 1927 1928 38 farms 
1928 
Acres in farm , ............... 130 130 148 170 204 
Investment per acre, total .. .. . $110 $116 $105 $105 $164 
Land and improvements ..... 93 93 87 80 120 
Livestock .................. 6 11 7 12 13 
Feed and grain . . .......... . 9 7 7 10 13 
Gross receipts per acre .. ...... 22.73 25.02 27.97 29.68 23.26 
Total expense per acre ........ 12.21 13.28 13 . 0>! 11.74 13.48 
Net receipts per acre .......... 10.52 11.74 14 . 95 17.94 9. 78 
Expense per $100 income . ..... 54 53 47 40 58 
Investment per acre in produc-
tive livestock ............. 3.85 6.89 7. 72 9.81 12.06 
Returns per acre from produc-
tive livestock ............. 15 . 90 21.45 20.98 24.55 17 .80 
Man labor cost per acre ....... 6.66 7 . 60 6.90 7.44 7.35 
Percent of tillable land in leg-
umes .................... (28) (36) (39) (26) (15) 
Rate earned on investment, per-
cent ..................... (9.6) (10.2) (14.3) (1 7 .2) t5.98) 
Labor and management wage ... $1 255 $1 275 $2 038 $2 761 $ 877 
needed additional loans was the purchase of equipment for properly 
caring for and increasing the size of his dairy herd. In this particu-
lar area dairying is becoming more important as the demand from 
the St. Louis district increases, so that the plan of farming, as 
he was developing it, anticipated the demand for farm products 
in that part of the state. 
As we make this analysis, we see that this man had done most 
of the things within his power to put his farm on a profitable basis. 
Analyses of Many Farms Suggest Standards 
of Accomplishment 
Some people are inclined to believe that agriculture is so affected 
by climatic conditions and other factors over which the farmer 
-
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has no control that there is very little he can do to control farm 
earnings. I believe, however, that you who appraise land take into 
account most of these eleven indications of good management 
already mentioned. Yet when yo~ go to a farm to make an ap-
praisal, just how do yqu assure yourself of the man's ability? That 
is, have you a standard by which to judge his accomplishments? 
Perhaps some of you are familiar with the detailed analyses 
that the Department of Farm Organization and Management is 
making of a large number of Illinois farms each year. Last year 
about fifteen hundred farmers in Illinois sent in farm accounts for 
analysis. A special report was prepared for each county that had 
thirty or more completed records. These reports showed the aver-
age results for all farms keeping accounts in that area, together 
with the average of the most profitable one-third and the least 
profitable one-third of the farms. The analysis of his business en-
abled the individual farmer to see how his own farm business com-
pared with the average and to locate the points of weakness and 
strength in his own operations. 
As an illustration of this type of work, may I direct your at-
tention to the report which was handed you. This is a typical 
report. It was prepared for Marshall and Putnam counties for 
the year 1928 and is similar to thirty-two other reports prepared for 
.other parts of the state. You will note that the opening paragraph 
.of the report reads as follows: 
"The thirty farmers in Marshall and Putnam counties who kept 
fulancial records in the Illinois Farm Account project for 1928 
.earned as pay for use of the capital invested and for the manage-
ment and risk of operating the business an average of 5.8 percent 
o0n their investments. A wage of $60 a month was allowed as pay 
ior the operator's labor, no salary being deducted for management. 
No satisfactory method of valuing management on farms has been 
found, bpt if we allow 1 percent of the investment as pay for man-
.agement, in this case amounting to $532, there remains a rate of 
4.8 percent as pay for the risk and use of capital invested. If, in-
stead of deducting a labor wage for the operator, we deduct 5 per-
-cent of the investment as pay for the risk and use of capital, we 
may assume that the remaining income is pay for labor and man-
.agement. Following this plan it is found that the average farm 
tOperator of this group had a labor and management wage of $1,175. 
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If it is assumed that the labor performed by the operator is worth 
$60 a month or $720 a year, there is $455 left as pay for manage-
ment in operating the business." 
Earnings Vary Greatly on Comparable Farms 
Such information is all very interesting, but a point of even 
greater interest is the range in the returns which these thirty farm-
TABLE 10 
~rshall-Putnam Counties - 1928 
Jactors helping to analyze Your ~Tera&l Ten most Ten least 
the farm businesa of profitable profitable 
farm 30 farms farms farms 
Sir.e of farm - acres-------------- ~ ~ ¥. Percent of land area tillable----- 8 .5 11·3 8 ·3 
.&cr.es in Corn--------------------- 82.3 85.5 85.4 
Oats--------------------- 27.2 27.7 }0. 
Wheat-------------------- 26.0 ~.1 J2.6 
Barley------------------ 14.3 1 • 7 17.9 
~op yields - Corn, bu. per acre-- ~ ru ~ Oats, bu. per acre--Wheat , bu. per acre- jtl gg& ~ Barley 1 bu. per acre 3b£ 
. 
Return per $100 of feed 
ted to producthe livestock----- 118 159 101 
Returna per $100 invested 
164 in all productive liventock:--- 150 120 
lor $100 in Cattle---------- 100 
.M m Boga------------ m ~ Poul tcy---------- ill m: 
Investment in 
'prod11etive 11 vestock per acre--- 14.20 ll.:.5l 1!.:.5i 
Receipts from 
productive livestock per acre- ~ Ma.ll ~ 
Man labor cost per acre---------- 6.08 ~ ...5.:..[1 
Crop acres per man-------------- 91.6 Md- ~ 
Crop acres per h!lrse 
(with tractor)-- --------·--- 28.0 28.~ 26.7 
(without tractor)------------ 22.0 22. 20.5 
kpenses per $100 gross income--- 4s 
.Ji.. 66 
Machinery cost per acre-------- ~}0 1.89 ~g9 
I J'arm improvements cost per acre- .88 ·53 1.08 
Gross receipts per acre---------- 26.02 ii:n ~ Total expenses per acre---------- 12.~7 1 .5 
Jiret receip,ts per acre------------- 13. 5 18.26 6.52 
J'arms w1 th tractor------------- 73·3~ 80.~ so.~ 
Value of land per acre----------- 171 161 167 
~otal inveatment per acre--------- 2,:> 210 223 
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ers realized on their investments. The fact is that some of these 
men are much more successful than others. The one-third most 
profitable farms of this group earned an average net income per 
farm $3,005 larger than the one-third least successful. This differ-
ence occurs even tho the farms in the two groups are almost the 
same size (Table 10). There is not much difference in the acreages 
of the different crops grown, but under "yields" you will note that 
the more profitable farms were consistently ahead of the others, 
the yield for corn in this group being more than 11 bushels higher 
than in the least profitable group and yields for each of the other 
crops being perceptibly higher in the more profitable group. 
One of the most striking differences appears in connection with 
livestock. For every hundred dollars' worth of feed fed to pro-
ductive livestock, the more profitable farms returned $58 larger in-
come. The investment in livestock is almost the same on the two 
groups of farms, being $11.57 and $11.59 per acre. The income, 
however, was $5 an acre higher on the more profitable farms owing 
mainly to the more efficient livestock which gave larger returns 
for the feed consumed. The operating expenses in general were 
lower on the more profitable farms. 
Summing up, we find that the gross receipts per acre were 
$10.80 higher on the more profitable farms, even tho the expenses 
of operating the farm were nearly one dollar an acre less. As a 
result the net receipts per acre were $18.26 on the more profitable 
farms and $6.52 on the less profitable farnis. This analysis, then, 
emphasizes the importance of several of the factors already referred 
to: good yields; the growing of those kinds of livestock that are 
efficient in converting feed into livestock products; and the opera-
tion of the farm on a basis that makes for the efficient use of labor, 
power, and equipment. 
In the group report that is returned to each cooperating farmer 
a column is provided in which are entered the figures for the in-
dividual farm. In Table 11 is given a summary of the reports from 
all parts of the state. Wide variations in earnings from one part 
of the state to another are to be noted in the same year. Net re-
ceipts vary from $14.62 to $2.50 an acre, these amounts represent-
ing what is left with which to pay interest on the investment and 
to reward the farmer for his managing ability and his risk in oper-
ating the farm. 
TABLE 11 
.A.verage Results Obtained on .A.ccount-Keeping Farms in Different Farming-Type .A.reas i n Illinois for 1928 
Counties Gross Operating Net Size Value Total farm investment 
included in receipts ~xpenses receipt s Bate of per Land llllJrove- Machin- Live- Feeds &: 
reoort lner acre . per acre lner acre earned farms acre ments erv stock era ins 
McHenry, Kane, Cook, DuPage $ }4.43 $ 19.81 $ 14.62 5.52% 144.0 $133 $19,137 $5,677 $1 ,650 $4,126 $1,707 
Will 24.49 13.44 11.05 4. 75 187.6 169 31, 7la 5,021 1,859 2,848 2,ll8 
Kendall, Grundy 24.54 11.57 12.97 6.16 222.5 153 34,0 5,624 1,647 2,4~9 3,060 
Boone , · DeKa1 b 25.0~ 14.28 10.75 5. 72 210.6 116 24,503 6,870 1,887 4,1 1 2,173 
Stephenson 28.4 15.28 \§.16 6. 38 152.2 112 17,099 5,o6o 1,541 3, TYJ 1,699 
JoDe. viess' carroll 22.03 12.86 .17 ?.·61 205.0 105 21 ,4o2 5,110 1,~3 3,776 1,636 
Rock I s1and, Lee, Ogle, Whiteside 22.31 13.05 9.26 !+.90 205.5 128 26,~~ a·218 1, 6 ~,766 2,016 
Henry 24.80 13.39 11.41 5.02 197.0 16o 31, .736 1,806 ,097 2,574 
Bureau, Stark, Peoria 25.}8 12.~8 12.4o 5·53 196.0 162 31,81a 4,909 1,61~ 3,498 2,088 
Knox, Warren, Mercer 28.10 14. 1 13.69 5.91 208.0 164 34,13 a·261 1,90 3.953 2,971 
Henderson 23.34 10.~ 12.42 6.96 249.6 i~ }2,8~ ,176 1,437 3,718 2,343 0 Hancock 22.}0 11. 10.84 5·6~ 223.0 31,9 4,524 1,490 3,2a8 1,698 ~ 
McDonough 24.05 13.48 10.57 5.0 2oa.o 157 }2,180 3,964 1,509 2,9 7 2,}48 (') 
Adams 22.53 12.94 9.5~ 5.89 18 ·3 115 21,116 3,6o5 1,359 2,658 1,297 ~ 
Fulton, Schuyler 21.09 10.75 10.3 6.19 2}8.2 125 29,727 3,999 1,375 3,018 1,690 > 
LaSalle 26.16 14.27 11.89 4.38 222.9 206 46,013 a •. 795 2,049 3,080 3.574 
::d 
Marshall-Putnam 26.02 12.57 13.45 5.86 231.7 171 39,675 ,678 1,~1 3 ,.771 3,109 z 
Woodford 25.79 12.50 13.29 5·55 1S6.8 188 35,046 3,199 1, 1 2,404 2,709 9 
Macon, McLean, Logan, Piatt, , w 
DeWitt , Tazewell 25.65 12.90 12.75 5.63 243.6 180 43,348 ~,969 1,702 2,780 2,858 (J\ o-
Ford, Iroquois 25.17 11.36 13.81 5·99 259.0 185 47,34.7 ,926 1,a71 2,526 2,871 
Champaign, Vermilion 25.96 12.51 13.45 6.18 215.0 173 37,238 ~,275 1, 71 2,2a9 2,576 
Douglas, Coles 22.33 12.03 10.}0 5·02 233.4 160 37.352 ,1}8 1,613 2,6 5 2,080 
Clark, Crawford, Christian, Shelby, 
14.54 10.84 206.4 Curnb erland 3· 70 2.95 86 17,692 ~,513 1,2~ 2,117 1,281 
Sangamon 22.62 11.96 10.66 4.96 279.9 172 48,11-7 .596 1,65 3,4o9 2,461 
Mason, Morgan, Cass, Pike, Brown 20.49 11.}2 9.17 5.27 24o.2 128 30,626 4,298 1,529 2,923 2,456 
Scott 19.91 10.~ 9·39 6.34 222.0 110 24,5~5 3,220 1 ,}28 2,247 1,524 
Jersey, Greene, M.a.coupin 23.26 13. 9. 78 a·98 204.0 113 2~,0 5 3.735 1,617 2, 778 2,180 
Madison, Bond., Montgomery .16. 74 ll.JO 5.44 .63 184.0 76 1 ,003 3 .10a 1,256 1,-811 1 ,~91 
Clinton 19.03 12.19 6.84 6.10 161.0 68 ll,007 2,48 1,2~ 1,995 1, 11 
St. Clair 22.78 13.98 8.80 6.31 151.0 93 14,014 2,536 1,2 1,682 1,587 
Monroe, Randolph, Washington 13.86 9.28 4.58 
'·ea 200.0 58 11,646 2,33a 1,246 1,486 1,493 
I 
Wabash, Richland, Fdwards , Lawrence 13.25 10.71 2.54 2.4 195·9 71 13,952 2,26 1,103 1,799 1,230 
Marion, Jefferson, 'l'!hite, Saline, 
12.54 10.04. 2. 74 
_I Gallatin, 'IVilliamson 2.50 168 57 9,586 2,274 858 1,512 1,180 
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I want especially to call your attention to the fact that the men 
who are making these returns on their investments are better 
farmers than the average. In three different areas of the state 
TABLE 12.-COMPARISON OF AVERAGE FARM EARNINGS OF ALL FARMERS IN 
SELECTED AREAS IN ILLINOIS WITH THOSE OF FARMERS COOPERAT-
ING IN AccouNTING PROJECTS 
Central Illinois Southern Illinois Western Illinois 
Gridley Account- Mills Account- Wethers- Account-
township keeping township keeping field keeping 
McLean farms Bond farms township farms 
county four county Clinton Henry Henry 
counties! county county county 
1925 1925 1926 1926 1927 1927 
Rate earned ............ 1.50% 3.21% 1 . 86% 3.49% 2.25% 4.3.5% 
Size of farm, acres ....... 189 232 177 172 183 205 
Percent of land tillable ... 96 89.7 89 72 93 86 
Value of land per acre ... $218 $191 $40 $66 $165 $163 
Total investment per acre 252 258 63 108 218 231 
Number of farms included 113 225 108 56 117 60 
Capital investment, total. $47 642 $59 890 $11 195 $18 604 $39 850 $47 572 
Receipts, total. ......... 3 218 5 356 1 600 2 633 3 523 4 884 
Feed and. grain .. ..... 2 318 2 097 205 ..... 939 745 
Miscellaneous ........ . 30 118 43 139 18 56 
Livestock, total. . . . . . . . . 870 3 146 1 352 2 494 2 566 4 083 
Expenses, total ......... 2 499 3 436 1 392 1 983 2 626 2 814 
:Ret income from invest-
ment ........•..... $719 $1 920 $208 $650 $897 $2 070 
!Farms in accounting project, McLean, Livingston, Woodford, and Tazewell counties. 
Authority: unpublished data, Agricultural Experiment Station, University of Illinois. 
represented by McLean, Bond, and Henry counties a study was 
made of the comparative earnings of these account-keeping farmers 
and those of the average farmer (Table 12). Every man in the 
selected township was visited, and using what information he could 
give about his farm business, the best possible estimate was made 
of his income and expenses per acre. It is of course impossible to 
get records that are absolutely accurate, but by averaging the figures 
given by over one hundred men in each area, a representative pic-
ture is obtained of the agriculture of the community. In many in-
stances some records were available to assist in securing the in-
formation desired. 
You will note that in each area the men who were keeping 
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records made about 2 percent more on the total farm investment 
than the average of all the farmers in the selected township. Your 
attention is called to this comparison so that when you receive one 
of these reports on the earnings of account-keeping farmers, you 
may know that the earnings shown are somewhat above the average 
earnings of all the farms in the region. 
Farm Accounts Indicate Trends in Earnings 
You all recognize that there are wide differences in farm earn-
ings from one year to the next. These records, which for the cur-
Area 1. Dairying 
1924-4.3% 
1925-2.8% 
1926-2.9% 
1927-2.7% 
1928-3.7% 
Area 3. Beef and hogs 
1924-4.3% 
1925-4.3% 
1926-2.3% 
1927-1.5% 
1928-3.7% 
Area 5. General farming 
(corn) 
1924-6.3% 
1925-2.3% 
1926 .:_ 2.3% 
1927-1.6% 
1928-2.0% 
Area 7. Wheat and 
dairying 
1924-3.3% 
1925-4.3% 
1926-2.1% 
1927-2.5% 
1928-3.5% 
State 
1924-4.5% 
1925-3.3% 
1926-2.3% 
1927-1.8% 
1928-2.9% 
Area 2. Mixed. livestock 
1924-2.3% 
1925-5.3% 
1926-3.6% 
1927-1.6% 
1928-3.8% 
Area 4. Grain farming 
1924-5.5% 
1925-1.8% 
1926-1.5% 
1927-2.0% 
1928-3.6% 
Area 6. General farming 
(wheat and corn) 
1924-3.3% 
1925-4.8% 
1926-2.5% 
1927-1.7% 
1928-3.6% 
Area 8. Mixed farming 
1924-4.3% 
1925-4.3% 
1926-4.3% 
1927-1.6% 
1928-0.5% 
FIG. 20.-COMPUTED EARNINGS FOR ALL FARMERS IN ILLINOIS 
BY FARMING-TYPE AREAS 
rent year are being kept by over two thousand Illinois farmers, 
serve as a good basis for showing changes in the trend of farm 
earnings from one year to the next. The figures shown in con-
nection with the accompanying map are believed to represent ap-
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proximately the average earnings of all farms in each of the major 
farming-type areas of the state for the past five years. They are 
the earnings of the account-keeping farmers reduced by 2 percent 
on the investment since it has been shown that the average farm 
operator makes about 2 percent less on the total farm investment 
than the account-keeping farmer. 
If the time were available, this map, together with an analysis 
of the factors that are responsible for the variations from one year 
to the next, would give some very interesting comparisons. In Area · 
4, for example, the earnings for 1925 dropped to 1.8 percent after 
having been 5.5 percent in 1924. This drop was due to a decline 
in the price of corn from more than a dollar a bushel to about fifty 
cents. Area 3, however, during the same two years, showed the 
same earnings each year. This is accounted for by the fact that 
most of the income from this area is from the sale of beef cattle and 
hogs. Some of the other areas in the state show equally interesting 
changes from one year to the next. 
Better Standards for Land Valuation Furnished 
by Carefully Kept Accounts 
The market value of a farm, as brought out in the preceding 
paper, should no doubt be used as the primary basis for establishing 
a fair loan value, for the loan must anticipate what the farm will 
bring if sale becomes necessary. If, however, carefully kept financial 
records give evidence that an operator is an outstanding farmer, the 
loan agent need be less concerned with the resale value of the farm 
than he would be if he had no definite facts concerning the ability of 
the operator or if he knew him to be an indifferent or a poor farmer. 
Carefully kept records point to weaknesses in management, and 
in so far as knowledge of the weak points leads to their correction, 
the accounts help to make operators better risks. Finally, such ac-
counts kept by a large number of farmers thruout the state furnish 
a reliable indication of the trend in farm earnings from one year to 
the next, and by thus reflecting farm conditions they should help to 
establish better standards of land valuation. 
Influence of the Farm Operator on Land 
Values as Shown by Three Years' 
Results on 175 Illinois Farms 
M. L . MosHER 
Assistant Professor of Farm Organization and Management 
Extension, University of Illinois 
T HE INCOME-PRODUCING value of a group of 175 farms in east-central Iilinois that originally were of the same productive value were found to vary, as an average 
of three years' operations, from nothing in the case of one-fifth 
of the farms to more than $250 an acre for the one-fifth most 
profitable farms. This' difference in income-producing value ap-
parently was due to differences in the managing ability of the vari-
ous operators. 
The influence of the ability of the operator upon the income 
that may be derived from similar farms is one of many facts learned 
by the cooperators in the Farm Bureau-Farm Management Service 
which was begun January 1, 1925, by the farm bureaus of Living-
ston, McLean, Tazewell, and Woodford counties cooperating with 
the Department of Farm Organization and Management of the Uni-
versity of Illinois. Cooperators in this service 'kept complete finan-
cial records of their businesses including inventories at the begin-
ning and end of each year, receipts, and expenses. Uniform values 
were placed on land and buildings of about the same natural value. 
Wide Variations in Income Due to Management 
In preparing the data shown in Table 13, the 175 farms were di-
vided into five groups according to the net income on the invest-
ment. The appraised value per acre is based on land and improve-
ments exclusive of residence. The operating capital includes ma-
chinery, livestock, and feed and grain on hand January 1. The 
gross income includes cash receipts and inventory increases but 
does not include farm produce used in the farm home. Produce so 
used and the use of the residence may be considered as pay to the 
operator for management, no charge for which is included in ex-
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penses. The operating expense includes taxes, hired labor, and all 
other cash expenses of the farm; normal depreciation on buildings, 
fences, and machinery; and a charge, at hired man's wages, for 
the time of the operator and members of his family who work on 
the farm. 
The net income thus represents the return on the investments in 
real estate and operating capital. ·If 6 percent of the operating capi-
tal is charged off as interest, $12.64 an acre is left as the income 
from the real estate in the case of the thirty-five most profitable 
farms and there is no income from real estate in the least profit-
TABLE 13.-DIFFERENCES IN PRODUCTIVE VALUE OF 17 5 FARMS DuE TO DIFFER-
ENCES IN MANAGING ABILITY OF THE OPERATORS 
Farm Bureau-Farm Management Service data for years 1925, 1926, 1927 
(Values are given on acre basis) 
35 most Second Third Fourth 35 least profitable 35 farms 35 farms 35 farms profitable farms farms 
Size of farm, acres_ •.•... . .... 246.2 197 .9 250.2 253.2 214.2 
Appraised valuet .. _ .•........ $217 . 76 $218-45 $224.83 $219.35 $216.61 
Operating capital. ....... _ ... _ 40.99 40-41 40.43 40.62 39.72 
Gross income. ___ ...... __ ... __ 29.60 24 . 11 22 . 24 20.35 17.63 
Operating expense ...... __ .... 14 . 50 13.81 13-46 13.96 15.25 Net income ___ . . . ... .. ______ . 15.10 10 . 30 8.78 6.39 2.38 
Six percent operating capital ... 2-46 2.42 2.43 2.44 2.38 
Income from real estate .. ____ _ 12 . 64 7.88 6.35 3.95 0 
Value of real estate when income 
is capitalized at 5 percent._ 252 -80 157 . 60 127.00 79.00 0 
1Exclusive of residence. 
able group. Capitalizing at 5 percent this $12.64 net income per 
acre for real estate gives $252.80 an acre as the value on which the 
thirty-five most successful operators could afford to pay interest 
at 5 percent. · 
The difference in the net income per farm 'from the most profit-
able and the least profitable groups was about $3,000 a year. Since 
the appraised values of the farms were approximately the same, 
and since the farms were in the same neighborhood, subject to the 
same weather conditions, and had the same markets, the logical con-
clusion is that the differences in income from the different farms 
were due to differences in the managing ability of the individual 
operators. 
Factors Responsible for Income Differences · 
A careful study was made to locate the causes for these wide 
differences in incomes. Approximate differences between the more-
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and less-profitable groups of farms due to eight of the factors that 
affect farm incomes were measured, and it was found that most 
of the $3,000 annual difference per farm could be attributed to 
differences in these factors (Table 14). 
A total of $1,135, or about 40 percent of the difference, it will 
be noted, was due to differences in the crop yields and the kind of 
crops grown. About 40 percent was due to differences in amount of 
livestock handled and the efficiency with which it was produced. 
TABLE 14.-FACTORS RESPONSIBLE FOR DIFFERENCES IN INCOME PER FARM 
BETWEEN THE 35 MOST PROFITABLE AND THE 35 LEAST PROFITABLE 
OF 17 5 ILLINOIS F ARMS 
Farm Bureau-Farm Management Service data for years 1925, 1926, 1927 
Factors considered 
Crop yields .. . . ... ... .. . . .. . . . .. ... ...... . .. . .... .. .... . ... .. . . .. .. . 
Amount of livestock . . .. . .... . . . .. ... . . .. .. . . . . .. .... . . .. . .. . .. ... . . . 
Efficiency of livestock ... . ... ... .. . ..... .. ... .. . . . .... . . . ......... . . . 
Kind of crops . . .. ..... .. . . .. .... . .. .... . ... ... . . . . .... .. . .. . . . ..... . 
Price of grain . .. ...... . .... ........ ... ..... . ... .... . . .. .. .. ... . .... . 
Cost of power and machinery . . . .... . . ......... . .. . .. .. .. ... . . .. . . .. . . 
Cost of ma n labor. ... . . . ..... ...... ... ... .... .. . ... .. .... .. ....... . . 
Other expenses .. . .. ..... .. . . ... ... . . ... . . . . .. . . .. . ..... . .......... . 
Total effect of above factors ... .. .. . ... . . . ... . . ...... . . . . . ... . .. . . 
Average difference 
in incomes 
$831 
657 
557 
304 
280 
216 
49 
28 
$2 922 
About 10 percent was due to differen.ces in prices received for grain, 
and much of this difference in price was due to variations in quality 
which were under the control of the operator. The remaining 10 
percent was due mostly to differences in cost of labor and in horse-
power and machinery costs. 
Characteristics of Successful Operators 
Each cooperator in the Farm Bureau- Farm Management Serv-
ice received at the end of each year a report which shows how profit-
ably his business was operated as compared with the average of 
all cooperators and how well each phase of his farm work was 
done. Thru contact with the field man, who visits each farm four 
to six times a year, thru reports, and by means of tours to some 
of the more profitably managed farms, each cooperator has the 
opportunity to learn how the men who operate their farms most 
profitably do their work. 
Observation of the men who are making their farms pay a fair 
return on pre-war values under the trying conditions of the past 
few years reveals three characteristics which most of them have in 
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common. They like their work as farmers, they are constantly 
studying to make their work more profitable, and they have formed 
the habit of doing, in the right way, at the right time, the many 
things necessary in farm operations. 
